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Commission d*&Cude Canada - Ontario 



R^SUM^ ET CONCLUSIONS 

En juln 1980, la Commission d'etude Canada-Ontario a public son 
rapport environnemental sur le Niagara (Environmental Baseline Report on the 
Niagara River). Ce rapport concernalt les problemes de quallte de I'eau dus a 
une insuffisance de contrSle des d&versements de substances toxlques, mis en 
Evidence par la presence de ces substances dans le Niagara et dans le Lac 
Ontario. Depuis la publication du rapport, on a effectug d'autres analyses sur 
les etudes de 1979 et de 1980 et on dispose en outre des premiers rgsultats 
d'etudes plus recentes de 1981. Ces donnees supplementaires sont exposees dans 
le present rapport de la Commission d'etude Canada-Ontario. Dans le resume, 
nous montrons que lea r^sultats et les conclusions du rapport de 1981 sont 
encore plus nets que ceux du rapport de 1980. 

Comparaison avec les objectifs de quallte de I'eau ou de I'environnement actuels 

En general, les donnees relatives 3 la quallte de I'eau corroborent 
les resultats du rapport de Juln 1980. En moyenne, la quallte de I'eau du 
Niagara, entre 1975 et 1980, respectalt les objectifs de I'accord 
Canada-Etats-Unis de 1978 relatlf a la quallte des eaux des Grands Lacs. Les 
objectifs de concentration de certains composes organiques et de certains metaux 
n'etaient d§passes que pour raoins de 10% des ?chantillons analyses. La plupart 
des compos&s organiques etaient indecelables dans I'eau. Quant aux metaux 
lourds, seuls le fer et le cuivre presentaient fr^quemment des concentrations 
systematiquement superleures aux objectifs au cours de cette p&rlode. Pour 
beaucoup des substances mesur^es, en particuller le fer, le manganese, le zinc 
et le mercure, les concentrations etaient systematiquement plus elevees du cSte 
amerlcaln dans le cours sup&rieur du Niagara. Dans le cours inferieur du 
Niagara, la distribution des polluants etalt uniforme sur toute la largeur du 
fleuve, en raison du melange lateral intense se produisant des chutes aux canaux 
de fuite des uslnes hydro-electrlques. L'eau de bolsson des agglomerations de 
Nlagara-on-the-Lake, Niagara Falls (Canada) et Fort-Erie etalt conforme aux 
objectifs de quallte actuels et proposes du Canada et de I'Ontarlo. Pour 
plusieurs composes organiques non prevus dans les objectifs actuels de qualitS 
de l'eau potable, les concentrations restalent en degS des llmltes 
recommandees . 



Sediments de lit et sediments en suspension 

SI la plupart des composes organlques de IJ^au du Niagara etaient 
Indecelables A I'analyse, les sediments en suspension, les sediments de lit et 
les polssons. quant 3 eux, revelaient la presence de nombreux composes 
organlques dans le systeme du Niagara. Plus sp^clflquement , tous les 
gchantillons de sediments de lit provenant du cours Inferieur du Niagara et la 
majorite des echantlllons provenant des secteurs de la riviere Buffalo et du 
chenal de Tonawanda, dans le cours superieur du Niagara, presentalent des 
concentrations de PCB superleures 2 0.050 ppm, crLt&re d 'Environnement Ontario 
concernant le depot confln& des r§sidus de dragage. La plupart des apports de 
PCB et de certains pesticides ont Iteu 3 proximlte, et en aval, de Grand Island 
(New York). Les secteurs du canal Love et de la rlvl&re Buffalo constituent 
egalement des sources de nombreux composes organlques qui se retrouvent dans le 
fleuve. L'apport annuel estlmatif de PCB dans le Lac Ontario par les sediments 
en suspension (d'aprds des mesures effectuees a Niagara-on-the-Lake en 1979) est 
d'envlron 530 kg par an. Pour une grosse proportion des echantlllons de 
sediments de lit pr&leves dans les parties lentes du cours InfSrleur du Niagara, 
bon nombre de metaux-traces depassent les crlteres de resldus de dragage 
d 'Environnement Ontario, Indlquant que la partie du fleuve en aval de Queenston 
constitue une zone d' accumulation de sediments contamines. 

Quand on compare les analyses de sediments en suspension preleves a 
Niagara-on-the-Lake avec celles de sediments en suspension preleves S une 
station de controle de Thunder Bay, sur le Lac l^rlS, on constate que beaucoup 
des composes deceles dans le cours infgrieur du Niagara sont indecelables dans 
le Lac Erie. II s'ensuit done qu'il y a un rejet regulier de ces composes dans 
le fleuve lul-meme. 

Pol Bsons 

Chez les baveux prlx i Niagara-on-the-Lake, le DDT non degrade 
constitualt une proportion plus glevee du DDT total (DDT et metabolites) que 
Chez les baveux prls en d'autres points du fleuve. Ce resultat est conforme 3 
I'augmentatlon de la concentration de DDT notee egalement dans les sediments en 
suspension preleves au meme endroit. La ralson de cette augmentation est 
inconnue, car depuis 1969 I'usage du DDT est Interdlt sans permis en Ontario et 
est liralte aux urgences medlcales dans I'Etat de New York. L'orlgine de ce 
pesticide fait actuellement I'objet d'une enqu?te. 



Les concentrations de PCB et de *<'-BHC dans les echantlllons de baveux 
peches en 1980 3 Nlagara-on-the-Lake etalent superieures 3 celles mesurees en 
1979, blen que ne depassant pas celles observees en 1978. La Commission d'etude 
attend les resultats des analyses d'Schantlllons de 1981 avant de se prononcer 
sur I'importance de ces mesures du point de vue de la tendance a la balsse 
observee depuls 1975. Certalnes tallies de saumons coho et d'angullles 
d'Am^rlque prls en 1980 dans le cours inferleur du Niagara ne pouvalent etre que 
"consommees occaslonnellement" en raison des concentrations de PCB et de mirex 
depassant les recommandatlons de la Direction canadlenne de la protection de la 
sant&. D'apres certalnes projections effectuSes par ordlnateur, les catostomes 
nolrs de grandes tallies des cours superleur et Inferleur du Niagara 
contlendralent des nlveaux de mercure superleurs aux recommandatlons. 
Envlronnement Ontario n'a pas detecte de 2, 3, 7, 8 -TCDD (dloxlne) dans les 
filets d'especes de poissons des cours superleur et Inferleur du fleuve. 
Toutefots, selon des donnees obtenues recemment sur deux echantlllons par les 
services am&rlcalns de la pSche et de la faune (U.S. Fish and Wildlife), 11 
semble que les poissons entlers comporteralent des nlveaux decelables de 
dloxlne. Du point de vue des concentrations de PCB, de mlrex et de mercure, les 
perchaudes pechees dans les parties super I cure et Inf erleure du fleuve se 
situent dans les llmltes recommandees. 

Composes precedemment non Identifies et non deceles dans les sediments en 
suspension et dans les poissons 

Les analyses des sediments en suspension preleves dans le Niagara a 
Nlagara-on-the-Lake revelent un certain nombre de pics precedemment non deceles, 
correspond ant a des composes organlques halogenes jusqu'S present non 
Identifies. La detection de ces pics a ete rendue possible par la CG/SM* 
utlllsant une colonne caplllalre, au lieu d'une colonne chargee. Au raolns 21 
des pics d@cel€s dans les sediments en suspension ont egalement §t& deceles dans 
des poissons du Niagara (baveux). Par contre, on n'a retrouve aucun de ces pics 
dans les poissons prls en d'autres points du Lac Ontario. 

*CG/SM = chromatographle en phase gazeuse/spectometrle de masse 



Sources Industrlelles et municlpales 

Selon une analyse prellminalre des donnees obtenues lors d'une enquete 
portant sur 19 points de deversements d'effluents industrlels et munlcXpaux dans 
le Niagara ou ses affluents, les sources ontarlennes representent en general 
molns de 1% des apports estlmatlfs dans le fleuve de metaux-traces et de 
composes organlques-traces (12 points de deversements onC ete s&lectlonnes pour 
echantlllonnages sulvls en 1981), 

L'importance des sources ponctuelles et diffuses varle selon le cote 
du Niagara consldere. Du cQte amerlcaln, 12 uslnes municlpales de tralteraent 
des eaux us&es et 89 installations industrlelles ont off iciellement 
I'autorisation de I'Etat de New York de deverser leurs effluents dans le Niagara 
ou dans ses affluents imm&dlats. Un grand nombre d'autres exploitations 
industrlelles (312) deversent Indlrectement leurs effluents dans le fleuve par 
I'intermedialre des uslnes municlpales de traltement des eaux usees, ce qui leur 
evlte d'avolr 3 obtenir un permls. On ne dispose pour le moment que de tres peu 
de donnees sur les rejets de polluants-traces depuis le terrltolre de I'ftat de 
New York. Toutefols, selon les donnees otenues pour I'uslne de tralteraent des 
eaux usees de la ville de Niagara Falls (New York), 11 apparalt que cette usine 
deverse plus de composes organlques-traces dans le Niagara que toutes les 
sources ontarlennes combinees. 

En mal 1981, I'agence americaine pour la protection de I'environnement 
(U.S.E.P.A.) a effectue une enquete sur 10 points de deversements munlcipaux et 
Industrlels qu'elle soup^onnait de contribuer de fa^on importante 3 I'apporC de 
metaux lourds ou de composes organlques. Lorsque les resultats de cette enquete 
seront dlsponibles, lis permettront de raieux pr&clser le tableau des sources de 
polluants. Dans un rapport de 1979*, I'/tat de New York identiflalt 215 
d€charges de resldus chimiques (sources diffuses) dans la region des comtes de 
Niagara et d'Erie. On en connalt au molns A qui ont laisse fulr des polluants 
dans le fleuve (secteurs de Love Canal, de Hyde Park, de 102nd Street, de Hooker 
"S") et qui sent classics premiere urgence. A tltre de comparaison, le c3te 
ontarlen du fleuve comporte trois points de deversements munlcipaux, 12 points 
de deversements industrlels et 12 terrains de decharge d'effluents munlcipaux et 
industrlels. La quantlte totale d'effluents deverses dans le Niagara par 
I'ensemble des sources ponctuelles amerlcalnee (1499 x lO^m"^ par jour) est 
plus de 6 fols superleure 3 celle provenant de toutes les sources canadiennes 
(236 x lO^m^ pgj. Jour). 

*New York Interagency Task Force on Hazardous Wastes. Rapport prellminalre, 
mars 1979. 



Effets sur le Lac Ontario 

Le Niagara est le plus gros tributalre du Lac Ontario- Dans certains 
cas, on peut Her dlrectement I'etat du lac a celul du Niagara, qui constltue la 
source de polluants unique ou dominantp. A cet egard, la contamination des 
poissons du Lac Ontario par le mlrex et la dloxlne est revelatrice. 

On a Identlfle le Niagara (et plus part tcull&rement les rejets 
americains dans le fleuve) comme la source prlncipale du mlrex parvenant au Lac 
Ontario. En ralson de la presence de ce compose dans plusieurs esp&ces de 
poissons de p@che sportive du Lac Ontario, le Canada et les I^tats-Unls ont dO 
proceder a des mlses en garde et le service de protection de renvironnement de 
I'Etat de New York a Interdit totalement la possession de plusieurs esp&ces. A 
cause de la contamination par le mlrex, plusieurs esp^ces de poissons du cours 
inferieur du Niagara ne peuvent &tre que "consommes occasionnelleraent". Au 
moment du rapport de juln 1980, on n'avalt pas trouv? de nlveaux decelables 
d'isom&res du TCDD ( tetra-chloro-dibenzo-dloxlnes) dans les oeufs de goelands 
argentes du Niagara. En decembre 1980, Envlronneraent Canada publlait des 
donnees plus recentes, signalant la detection de dloxlne (2, 3, 7, 8-TCDD) dans 
les oeufs de goelands argentes des lacs Ontario et Michigan. Les donnees 
indlquaient une diminution des concentrations dans le Lac Ontario depuls 197 1. 
La dloxlne avait egaleraent Ste d^celee par Envlronneraent Ontario dans certains 
echantillons de poissons de peche sportive du Lac Ontario, bien que les nlveaux 
Solent habituellement inferleurs 3 la limite de 20 x 10~^ ppm fix5e pour la 
consommatlon humalne. Dans le cas du Lac Ontario, on soupgonne encore que la 
source de dloxlne dans le Niagara est amerlcalne. 

En resume, les efforts de surveillance du Niagara par les Canadlens 
raontrent que le fleuve est une source contlnuelle de nombreux metaux-traces et 
de composes organlques-traces pour le Lac Ontario, en ralson du deversement de 
ces substances dans le Niagara lui-merae. En general, moins de U des rejets de 
ces substances dans le fleuve est attrlbuable a des sources canadlennes. 
Lorsque Ton proc6de a des mesures transversales dans le fleuve, on constate 
que, vers I'amont, les concentrations sent ggnSralement plus &levees du cote 
amerlcain. Cela est partlculiSrement notable dans le cours superleur du 
Niagara, dans le chenal de Tonawanda. Pour le moment, on ne dispose pas en 
general de donnees sclentlflques suffisantes pour estlmer I'effet sur la sant& 
d'une exposition S long terme a ces composes. Toutefols, dans le cas de la 



dioxlne et du mlrex, les donnees dlsponlbles montrent que le Niagara, en tant 
que source de ces composes, a dejS eu un effet certain sur le Lac Ontario en 
contaminant les colonies de goelands argent&s et les polssons- La peche 
commerclale de certalnes espSces de polssons du Lac Ontario est, dans certains 
secteurs du lac, Interdlte en ralson des concentrations excessives de ralrex. 
Les mesures montrent une migration des polluants a travers la fronti&re. 



SUI-IMARY AND CONCLUSIONS 

In June, 1980, the Canada-Ontario Review Board released the 
Environmental Baseline Report of the Niagara River . The report focussed 
on water quality problems resulting from inadequate control of toxic 
substances as evidenced by their presence in the Niagara River and Lake 
Ontario. Since publication of that report, additional analyses on 1979 
and 1980 studies have been completed and the preliminary results of more 
recent (1981) studies have become available. This additional information 
is presented in the present report of the Canada-Ontario Review Board. 
This summary highlights the more significant findings and conclusions of 
the 1981 update relative to the June, 1980 findings. 

Comparison with Available Environmental or Water Quality Objectives 

In general, water quality data in this report corroborate the 
findings reported in June, 1980. Yearly average water quality conditions 
in the Niagara River over the period 1975-1980 met the 1978 Canada-U.S. 
Great Lakes Water Quality Agreement water quality objectives. 
Concentrations of some organics and metals exceeded these objectives in 
less than 10% of the samples analyzed. The concentrations of most 
organics were non-detectable in water, and for heavy metals, only iron 
and copper concentrations were frequently noted to exceed the objectives 
on a consistent basis over this period. Concentrations of many 
parameters including iron, manganese, zinc and mercury were consistently 
higher on the U.S. side of the upper river. Distribution of contaminants 
was uniform across the lower Niagara River, due to strong lateral mixing 
in the section from the falls to the power plant tail races. Water 
supplies serving Niagara-on-t he-Lake, Niagara Falls (Canada) and Fort 
Erie met existing and proposed Canadian and Ontario objectives for 
drinking water. These supplies also compared favourably with suggested 
limits for several other organics not presently dealt with in the 
existing drinking water objectives. 
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Sediment and Suspended Sediment 

Although concentrations of most organics in Niagara River water 
were below the analytical detection limit, analyses of suspended 
sediment, bottom sediment and fish Indicated the presence of numerous 
organic compounds in the Niagara River system. Specifically, all bottom 
sediment samples from the lower Niagara River and the majority of samples 
from the Buffalo River and Tonawanda Channel areas of the upper Niagara 
River had concentrations of PCBs exceeding 50 ppb - the MOE criterion for 
confined disposal of dredged spoils. The major portion of the loading of 
PCBs and some pesticides occurs adjacent to and downstream from Grand 
Island, New York, The Love Canal and Buffalo River areas are also 
sources of numerous organics to the river. The estimated annual loading 
of suspended-sediment associated PCBs to Lake Ontario (based on data 
collected at Niagara-on-the-Lake In 1979) is approximately 530 kg/yr. A 
large percentage of bottom sediment samples from the slower moving 
sections of the lower Niagara exceeded the MOE dredge spoil criteria for 
a number of trace metals indicating that the river section downstream of 
Queenston is an accumulation area for contaminated sediments. 

Comparison of analyses of suspended sediments from 
Niagara-on-the-Lake with those taken at a control station at Thunder Bay 
in Lake Erie indicate that many of the compounds detected in the lower 
Niagara River are not detectable In Lake Erie. This indicates that there 
are continuing intermittent inputs of these compounds to the river itself. 



Fish 



Parent DDT constituted a higher percentage of the total DDT (and 
metabolites) in spot tail shiner fish taken from Nlagara-on-the-Lake than 
those caught in other areas of the river. This parallels an increase In 
the concentration of parent compound DDT in suspended sediments collected 
In the same area. The reason for this Increase is unknown since DDT has 
been restricted to use by permit only in Ontario since 1969 and only In 
medical emergencies in New York State. The possible sources of this 

pesticide are under further investigation. 
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PCB and (X,-BHC concentrations in 1980 spottail shiner samples 
collected at Niagara-on-the-Lake were higher than those from 1979 
although not higher than those observed in 1978. The Review Board is 
awaiting the results of the 1981 samples before commenting on the 
significance of these concentrations with respect to the downward trend 
observed since 1975. Various size ranges of coho salmon, and American 
eel caught in 1980 in the Lower Niagara River were fit for only 
"occasional consumption" due to levels of PCBs and mirex exceeding the 
Canadian human health protection guidelines. Larger sizes of white 
sucker from both the upper and lower Niagara River, although not 
captured, were computer-projected to contain mercury levels above the 
guidelines. 2, 3, 7, 8 -TCDD (dloxin) was not detected by Environment 
Ontario infillets of several species of fish from the upper and lower 
sections of the river. However, recent U.S. Fish and Wildlife data on 
two samples indicates detectable levels of this compound in whole fish. 
Yellow perch from both the upper and lower parts of the river were within 
the guidelines for PCBs, mirex and mercury. 

Previously Unidentified and Undetected Compounds in Suspended Sediments 
and Fish 

A number of previously undetected peaks representing as - yet 
unidentified halogenated organic compounds were observed in the analyses 
of suspended sediment samples collected from the Niagara River at 
Niagara-on-the-Lake. Detection of these peaks has been possible because 
of the use of capillary column GC/MS* instead of packed-column GC/MS. At 
least 21 of the peaks detected in suspended sediment were also detected 
in Niagara River fish (spottail shiners). In contrast, these peaks were 
not detected in fish caught from other locations in Lake Ontario, 



*GC/MC = gas chromatography /mass spectrometry 



-3- 



Industrial and Municipal Sources 

Preliminary analysis of the data from a survey of 19 industrial 
and municipal discharges entering the Niagara River or tributaries to the 
river indicated that Ontario sources contribute generally less than 1% of 
the estimated trace metals and organics loadings to the river. (Twelve 
discharges have been selected for follow-up sampling in 1981.) 

The magnitude of point and non-point sources differs on the two 
sides of the Niagara River. On the U.S. side, 12 municipal wastewater 
treatment plants and 89 industrial facilities are reportedly licenced by 
New York State to discharge their effluent to the Niagara River (or its 
immediate tributaries). Numerous ('^312) other industrial operations 
discharge Indirectly to the river via municipal wastewater treatment 
plants, eliminating the need for individual permit requirements. Very 
little data are as yet available on trace contaminant Inputs from the New 
York State shoreline. However, loading information for the City of 
Niagara Falls, N.Y. sewage treatment plant indicates it to be a larger 
contributor to the trace organics load in the Niagara River than all 
Ontario point sources combined. 

Results of a U.S.E.P.A. May 1981, survey of 10 municipal and industrial 
discharges suspected of being major contributors of heavy metals and/or 
organics, when available, should better define the loading picture. A 
1979 New York State report* identified 215 chemical waste dumps 
(non-point sources) in the Niagara/Erie county area. Of these, at least 
four are known to have leaked contaminants into the river (Love Canal, 
Hyde Park, 102nd Street, Hooker "S" Area) and were rated as priority I. 
In contrast to New York State, there are 3 municipal and 12 industrial 
discharges and 12 municipal and Industrial waste disposal sites on Che 
Ontario side of the river. Total effluent flow from all U.S. point 
sources to the Niagara River, at 1499 x 10^ m"^ per day, is over six 
times that from all Canadian sources (236 xlO m per day). 



*New York Interagency Task Force on Hazardous Wastes Draft Report, 
March 1979. 
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Effects on Lake Ontario 

The Niagara River is the single largest tributary source to Lake 
Ontario. In some cases, conditions in the lake can be directly related 
to the Niagara River as the predominant or single point source input. 
Contamination of Lake Ontario fish by mirex and dioxin illustrate the 
point . 

The Niagara River (specifically U.S. sources to the river) has 
been identified as the major source of mirex to Lake Ontario. 
Concentrations of this compound in several species of Lake Ontario sports 
fish resulted in health advisories on both the Canadian and U.S. side and 
a total ban on possession of several species being issued by NYDEC. 
Several species of fish caught in the lower Niagara River are still only 
suitable for "occasional consumption" due to mirex contamination. The 
June, 1980 report indicated that no detectable levels of any TCDD 
( tetrachlorodibenzodioxins) isomers were observed in herring gull eggs 
from the Niagara River. In December 1980, Environment Canada published 
more recent data identifying the detection of dioxin (2,3,7,8 - TCDD) in 
herring gull eggs taken from Lake Ontario (and Lake Michigan). The data 
Indicated a decline in levels in Lake Ontario since 1971 . Dioxin has 
also been detected by Environment Ontario in some Lake Ontario sports 
fish samples, albeit at levels below the human consumption limit of 20 
ppt in most samples. In the case of Lake Ontario, a U.S. source of 
dioxin in the Niagara River is again suspected. 

In summary, the results of Canadian surveillance efforts on the 
Niagara River indicate that the river is a continuous source of numerous 
trace metals and organic compounds to Lake Ontario because of inputs of 
these substances to the Niagara River Itself. Generally, less than 1% of 
the loadings of these substances to the River can be accounted for from 
Canadian sources. Where cross river measurements have been made, they 
indicate that concentrations are generally higher on the U.S. side of the 
upper river. This is most noticeable in the upper Niagara River, in the 
Tonawanda Channel. There is at present a scarcity of scientific data on 
the human health significance of long-term exposure to many of these 
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compounds. However, in the case of both dloxin and mirex, the data 
indicate that the Niagara River as a source of these compounds has 
impacted Lake Ontario through the contamination of herring gull colonies 
and Che fishery. Certain species of fish from specific areas of Lake 
Ontario are banned for commercial fishing because of mirex and PCBs 
levels. These impacts indicate transboundary movement of pollutants. 
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A. BACKGROUND 

In recent years, concern has developed over Che recurring 
detection of persistent toxic substances In the Great Lakes Basin and 
their varied and uncertain effects on the ecosystem. Accordingly, the 
1978 Agreement on Great Lakes Water Quality between Canada and the United 
States, which contains many new water quality objectives for protecting 
"the recognized most sensitive use in all waters", also provides for 
coordinated programs and measures for the control of toxic substances. 

In this regard , problems associated with major waste disposal 
sites, both old and new, and proposals for additional waste discharges to 
the Niagara River from New York State have become Issues of increasing 
public concern. This concern developed during a period when significant 
progress in the control of municipal and Industrial pollution had been 
made, following the 1972 Agreement on Great Lakes Water Quality. 
Nevertheless, water quality problems due to bacterial and phenol 
contaminants were reported to persist by the XJC (IJC-Great Lakes Water 
Quality, 1978 Annual Report) because corrective programs for both 
municipalities and industry initiated since the 1972 Agreement are yet to 
be completed. 

To assess progress and increase understanding of the complex 
water quality problems associated with persistent toxic substances, 
Canada and Ontario have conducted intensive surveillance and monitoring 
of the Niagara River in recent years. Measurements of a wide range of 
parameters in water, sediments, suspended sediments, fish, herring gull 
eggs and other biota, have been made jointly by the federal and 
provincial governments in consultation with U.S. federal and state 
authorities. In June 1980, the Review Board of the Canada/Ontario 
Agreement on Great Lakes Water Quality released the "Environmental 
Baseline Report on the Niagara River" which focussed on water quality 
problems resulting from Inadequate control of toxic substances as 
evidenced by their presence in the Niagara River and Lake Ontario. Since 
the publication of that report , additional analyses have been completed 
and the results of more recently implemented studies have become 
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available. This report summarizes this additional information and 
provides an update on the conditions and status of programs addressing 
water quality problems in the Niagara River. 

B. CONDITION OF THE NIAGARA RIVER - UPDATE 

1. Data Sources 

Since publication by the COA Review Board of its "Environmental 
Baseline Report of the Niagara River" in June 1980, considerable 
additional Information has become available as a result of completed 
analyses of past programs and new initiatives by both federal and 
provincial agencies. This additional available information includes; 



(a) Environment Canada (Water Quality Branch) 

(i) the completed 1979 data set plus 1980 data for trace metals 

analyses in water samples collected at a fixed station in the 
lower Niagara River adjacent to Niagara-on-the-Lake; 

(ii) 1980 data on organics in water samples collected at the above 

station; 

(ill) the completed 1979 data set for water samples (trace metals 

and organics) collected in the upper Niagara River; 

(iv) completed 1978-1980 data on trace metals and organics in 

suspended sediment samples collected at Niagara-on-the-Lake; 
and 

(v) data on "non-routine" identification of organics In suspended 

sediment and comparison of results with fish caught in the 
Niagara River and other locations in Lake Ontario (in 
cooperation with the Ministry of Natural Resources, Ministry 
of the Environment and Fisheries and Oceans Canada). 

(b) Environment Canada (Canadian Wildlife Service) 

(1) update on 2,3,7,8 - TCDD analyses in Lake Ontario herring 
gulls eggs; 
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^^'> Ontario Ministry of the Environment (Water Resources Branch) 

(i) additional data from the 1979 Trace Contaminants Survey of the 
upper and lower sections of the Niagara River including 
chlorophenoxy acid herbicide, chlorophenols, and gas 
chromotography/mass spectrometry analyses and further 
evaluation of PCBs. heavy metals and organochlorine pesticides 
data; 

(ii) completed data on trace contaminants (metals, PCBs, 
organochlorine pesticides, phenols) in water samples collected 
during 1980 in the upper and lower sections of the Niagara 
River; 

(ill) results of trace contaminants analyses of biota including 
forage fish (spottail shiners), adult sport fish, freshwater 
clams and algae ( Cladophora ) ; 



(d) 



Ontario Ministry of the Environment (West-Central Region) 

(i) completed 1979 and 1980 data sets on PCBs, organochlorine 
pesticides, volatile organics, dioxin and radionuclides in raw 
and treated water samples collected at Ontario Water Treatment 
Plants drawing water from The Niagara River; 
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results of a preliminary 1981 trace contaminants survey of 
Ontario municipal and industrial discharges entering the 
Niagara River system. 



2. Water* 



Water quality discussed in this section Is compared to the water 
quality objectives of the 1978 Canada/United States Great Lakes Water 
Quality Agreement and the Environment Ontario publication "Water 
Management" (1978) formulated for the protection of aquatic life.* 



Drinking Water Quality is discussed In Section 6.0 
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(a) Lower Niagara River 
(i) Trace Metals 

Since 19 75, Environment Canada (DOE) has collected weekly water 
samples for trace metal analyses at a station in the river adjacent to 
Niagara-on-the Lake (Figure 1). Data Indicating the mean annual 
concentrations of these metals and the percentage of samples exceeding 
the water quality objectives for the period 1975-1980 are summarized in 
Tables 1 and 2 respectively. The 1980 data can be compared to those 
collected by Environment Ontario (MOE) along river range 1.3 (Figure 1) 
as part of four 3-day Water Quality and Trace Contaminants Surveys of the 
Niagara River during 1980 (Table 3). The most significant feature of 
these data is that iron and copper are the only two trace metals which 
have consistently exceeded the objectives over the last five years. The 
percent of violations for iron ranged from 15-14%; the range for copper 
was 7-79%. Exceedences were observed for a smaller percentage of samples 
of other metals such as cadmium (0-7%), chromium (0-2%), nickel (0-2%). 
In contrast to federal (DOE) data, which indicated 0% exceedences for 
filtered mercury, 13% of samples collected by MOE during 1980 exceeded 
the objective for this metal. Furthermore , in contrast to the 1979 data 
in which the mean annual concentrations for both copper and iron were 
observed to exceed the objectives. Environment Canada data for 1980 
indicate that only iron exceeded the objective. The 1980 Environment 
Ontario results indicate a mean value for iron which does not exceed the 
objective. The difference between the 1980 DOE and MOE data may well be 
explained by the normal high variation observed in the concentrations of 
this metal in the river water and the fact that samples were collected on 
different days. This is illustrated in Figure 2 which shows substantial 
weekly variations in iron concentrations, probably related to a number of 
factors, among them being natural climatic events such as heavy rainfall 
and high winds which stir up bottom sediment and cause surface run-off. 
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(ii) Qrganlcs 

During 1980, Environment Canada collected water samples at 
Nlagara-on-che Lake for organic contaminant analyses. The available data 
to September, 1980 as well as the percent of confirmed detections, are 
sunuaarized in Table 4. These may also be compared to data collected by 
Environment Ontario along river range 1.3 as part of the 1980 Water 
Quality Surveys (Table 3). Additional data on PCBs, organochlorine 
pesticides, volatile organlcs and dioxin In lower Niagara River water is 
discussed in Section 6.0 - "Municipal Water Supplies" under "Raw Water". 

Briefly, the data Indicate that the concentrations of most 
compounds were non-dec tec table at their respective detection limits, 
which themselves are, In most cases, well below the water quality 
objective values. PCBs (total), dieldrin,»<-BHC, 8" -BHC (lindane) and HCB 
were the only compounds detected in greater than 50% of the samples 
analyzed. Environment Ontario data indicate that mean concentrations of 
PCBs and organochlorine pesticides met available Agreement objectives. 
However, concentrations of aldrin/dieldrin, total DDT + metabolites, 
endrin, heptachlor/heptachlor expoxide and endosulphan (Thlodan) 
occasionally ( < 10% of samples) exceeded objectives. Phenols exceeded 
the objectives in 25% of the samples. In contrast, Environment Canada 
data indicated that only lindane exceeded the objective (on one occasion 
only) . 

During the 1979 MOE Trace Contaminants Survey, pentachlorophenol 
was only detected in water samples taken from the lower Niagara River. 
Detectable concentrations were observed in four out of nine samples 
collected from both the Canadian and U.S. sides of the river. 
Concentrations ranged from 0.01y«g/L to 8.5y«g/L, but only one sample 
exceeded the proposed Agreement objective for pentachlorophenol of 0.4 
^g/L. Concentrations of other chlorophenols including 2,3,4-, 2,4,5-, 
and 2,4,6- trichlorophenol were below analytical detection limits at 
other stations sampled in the river. No chlorophenoxy acid herbicides 
(2,4-D; 2,4, 5-T; 2,4-DBj Silvex) were detected in water samples. 
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(b) Upper Niagara River 
(i) Trace Metals 

Eleven single day surveys along six river ranges were conducted 
by Environment Canada in the upper Niagara River (Figure 1) during 1979 
at approximately three week intervals. Trace metals and organics were 
sampled on alternate surveys. Results are summarized in Tables 5 and 6. 
Briefly, the data indicate little change from preliminary data reported 
in the June, 1980 report of the Board. With the exception of iron, trace 
metal concentrations exceeded the water quality objectives in less than 
10% of the samples. Mean values for iron exceeded the objective at all 
river ranges except range 26.7 at the mouth of the Chippawa Channel. 
Figure 3 represents a three dimensional plot of total iron concentrations 
in the two channels of the upper Niagara River in 1979. Cross-stream and 
downstream increases were observed in the Tonawanda Channel while only 
small variations were detected in the Chippawa Channel. Concentrations 
were generally higher on the U.S. side of the river. Similar 
distributions were observed for total manganese and zinc. 

Trace metal data collected on four occasions by MOE during 1980 
are summarized in Table 3. Briefly, they generally agree with the 1979 
findings discussed above. With the exception of iron (22-23% exceedence 
of objective in both channels) and mercury (18% exceedences in Tonawanda 
Channel) 10% or less of the samples exceeded the objectives for cadmium, 
chromium, copper and zinc. Mean concentrations of many of the parameters 
were higher in the upper part than in the lower part of the river. In 
the upper river, they were higher on the U.S. side (eg. Tonawanda 
Channel). This is illustrated for iron and mercury in Figures 4 and 5 
respectively. 

(ii) Organics 

1979 Environment Canada data for organic contaminants are 
summarized in Table 7 in decreasing order of the number of confirmed 
detections. These data represent a total of 72 water samples collected - 
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12 per range on six different surveys. While compounds such aso<-BHC, 
and ^-BHC (Lindane) were detected frequently, only phenols exceeded the 
1978 Agreement objective (4% of the time). It should also be noted that 
the mean concentration of PCBs (0.005>ig/l) exceeded the MOE objective 
(O.OOl^g/1). 

Environment Ontario data collected during four surveys In 1980 
along river ranges 19.3 and 20.5 are summarized in Table 3. Although 
mean concentrations of PCBs and organochlorine pesticides did not exceed 
available Agreement objectives, concentrations of PCBs, aldrin/dieldrin, 
total DDT + metabolites and endrin exceeded the water quality objectives 
in from 2-21% of the samples of these compounds. Aldrin/dieldrin and 
heptachlor/heptachlor epoxide had a higher percentage of exceedeness in 
Chippawa Channel samples, while PCBs and endrin had a slightly greater 
percentage of exceedences in Tonawanda Channel samples. A high 
percentage of samples from both channels (64-67%) contained detectable 
concentrations of Ot-BHC. The concentration of phenol exceeded the 
objective in 10% of the samples from the Tonawanda Channel and 8% of 
samples from the Chippawa Channel. 

In general, these additional data on water quality substantiate 
the observation of the Board's June 1980 report that "while some of the 
objectives for the protection of aquatic life were occasionally 
exceeded. . . the average yearly water quality conditions met the 
objectives". Only iron and copper were found to consistently exceed the 
objectives, with the remainder of the metals and organics samples 
exceeding the objectives generally less than 10% of the time. Indeed, 
the concentrations for most organic compounds were non-detectable at 
their respective detection limits in water. 

There is considerable temporal and spatial variability in the 
concentrations of many of these parameters in the river system throughout 
the year. Generally, water quality conditions in the upper Niagara River 
are better than those in the lower River. In the upper Niagara River, 
water quality conditions were better in the Chippawa Channel than in the 
Tonawanda Channel. 
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Additional data on PCBs, organchlorine pesticides, volatile 
organlcs and dioxin in upper Niagara River waters is discussed in Section 
6.0 "Municipal Water Supplies" under "Raw Water". 

3. Suspended Sediments 

Suspended sediment samples for trace metals and organics 
analyses have been collected by Environment Canada at Niagara-on-the-Lake 
since 1978. 

(i) Trace Metals 

Since the June 1980 report, trace metal analyses have been 
completed on some 1978 and 1979-80 suspended sediment samples. Results 
have been summarized in Table 8. Time/concentration plots for each 
parameter (cadmium, cobalt, lead, chromium, copper, nickel and zinc) are 
presented in Figures 6 through 9. As with concentrations of these 
substances in water, it is clearly evident that their concentrations in 
suspended sediment are also quite variable throughout the year. No 
seasonal trend is evident. Although there are no 1978 Canada/U.S. 
Agreement objectives for metals in suspended sediment, the concentrations 
of these metals do exceed the MOE criteria for open water disposal of 
dredged spoils (bottom sediments) most of the time. 

(ii) Organlcs - Routine Parameters 

A summary of the data available from January 5 - August 19, 1980 
on organic contaminants in suspended sediment is provided in Table 9. 
The data indicate quantifiable levels of total PCBs, dieldrin, mirex. 
oC-BHC, HCB, p,p'-DDE, !(' -chlordane and methoxychlor as well as numerous 
other compounds. No 1978 Agreement objectives exist for contaminant 
concentrations of PCB in natural sediment, but the MOE dredge spoils 
criterion is 50 ppb. Concentrations of PCB in Niagara River suspended 
sediment exceeded this criterion in 100% of the samples taken during 1980. 
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Time/concentration plots of total PCBs, ml rex, and total 
chloro benzene isomers are presented in Figures 10 through 12, The 
similarity between the total chlorobenzene isomers and PCBs in their 
temporal trends during 1980 suggests possibly similar sources for these 
two classes of compounds. Of particular interest are large increases of 
p,p'-DDT in the suspended sediments collected at Niagara-on-the-Lake 
since May, 1980. It should be emphasized that this is fresh DDT, which 
seems to have appeared suddenly, not a degradation product. The reason 
for this sudden occurrence of fresh parent compound DDT is at present 
inexplicable since in 1969, provisions of Ontario's Pesticides Control 
Act limited the use of this pesticide to very specific purposes 
(non-agricultural) by special permit only. Use of DDT is illegal in New 
York State except in medical emergencies. The possible sources of this 
pesticide are under further investigation. 

(iii) Qrganlcs - "Non-routine" Parameters 

In addition to the identification and quantification of 
"routine" contaminants, some further work was carried out on the 
qualitative analysis of a large number of "other trace organics". 
Results are summarized in Tables 10 and 11. 

It should be stated that these analyses were conducted using 
capillary (vs packed column) gas-chromatography (GC). Historically, 
samples have been analyzed by packed column GC which for a number of 
technical reasons, is unable to separate out the peaks (i.e. compounds) 
that occur in the early part of the spectrum and elute before the 
hexachlorobenzene (HCB) peak. As a result, this part of the 
chromatographic spectrum has largely been ignored. The significance of 
these data is that they indicate there are numerous peaks representing as 
yet unidentified compounds which occur in this early part of the 
spectrum, in both fish and suspended sediment samples collected from the 
Niagara River. 
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To provide some perspective on the possible environmental 
significance of the compounds represented by these peaks observed In 
Niagara River suspended sediment samples including their potential for 
bioaccumulation, qualitative comparisons were made with forage fish 
(spottail shiners) collected at Niagara-on-the-Lake, the Humber River and 
Cobourg Creek, and sports fish (lake trout, coho salmon) caught in other 
locations in Lake Ontario. The analyses Indicated that many of the peaks 
observed in this part of the spectrum in Niagara River fish were not 
observed in those fish caught in other locations. Furthermore, 
comparison of the Niagara fish data with the Niagara River suspended 
sediment data (Table 12) indicated that 21 of the major peaks observed in 
this part of the chromatograph for fish were also present In the 
suspended sediment (based on retention times relative to HCB, i.e., peaks 
with roughly the same relative retention times are probably the same 
compound). Table 12 also provides an indication of peak area ratios. In 
general, the larger the ratio of peak areas, the greater the probable 
potential for bioaccumulation. Stated simply from a biological 
point-of-view, these are the compounds that should be looked at and 
addressed first in Niagara River sediment and fish. 

4.0 Bottom Sediments 

Further analysis of 1979 bottom sediment data (Figure 13 and 
Table 13) showed that concentrations of PCBs, arsenic, chromium, copper, 
lead and zinc in excess of Ontario guidelines for open water dredged 
spoils disposal were detected In samples from the lower Niagara River, 
Tonawanda Channel and downstream of the Buffalo River mouth. Levels of 
mercury in sediment samples from the lower Niagara River and Tonawanda 
Channel, and of nickel in sediments from the Tonawanda Channel and 
downstream of the Buffalo River were also in excess of provincial 
guidelines. Concentrations of the above contaminants did not exceed 
provincial guidelines in sediments obtained from the Chlppawa Channel. 

Detectable concentrations of »/.-BHC, endrin, chlordane, DDT and 
Its metabolites, heptachlor epoxide, hexachlorobenzene (HCB), ml rex and 
thlodan (endosulphan) were also found in 1979 in the Niagara River bottom 
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sediment samples. However, 0(-BHC, o,p-DDT, p,p'-DDT, endrln, hepcachlor 
epoxide and chiodan were only detected in samples from the lower Niagara 
River, indicating input(s) between the upper and lower river sampling 
locations (i.e., between Grand Island and Lewiston/Queenston) . 

Analysis for chlorophenoxy acid herbicides and chlorophenols in 
1979 samples indicated that, except for sediment from one station in the 
Tonawanda Channel which contained 62 ng/g (ppb) of 2, 4, 6 - 
trichlorophenol, no other sediment samples from the Niagara River 
contained detectable quantities of these compounds. 

Qualitative capillary gas chromatography /mass spectrometry 
analysis of 1979 samples also indicated the presence of chlorinated 
benzenes such as dichlorobenzene, trichloro benzene and hexachloro benzene 
in some lower Niagara River sediments. 

S.O Biota 

(a) Freshwater Clams and Cladophora Studies 

Results of biomonltoring studies conducted by Environment 
Ontario during 1980 with freshwater clams ( Elliptio complanatus ) placed 
in cages at nine sites in the Niagara River, Welland River (exposed to 
Niagara River water) and a control site in Lake Erie are summarized in 
Table 14 (also see Figure 14). The second-highest concentration of PCBs 
(79 ppb = ng/g, net weight, and the highest concentratons of HCB (4 
ppb). U- BHC ( 12 ppb), dieldrin (6 ppb), «- plus (JT - chlordane (8 ppb), 
endrin (17 ppb) and heptachlor epoxide (9 ppb) were found in clams 
exposed for 16 days to water at the downstream (northern) end of the 
Tonawanda Channel in the upper Niagara River, Clams placed In the 
Chlppawa Channel contained the highest levels of total DDT plus 
metabolites (11 ppb) but PCBs concentrations (23 ppb) were just above the 
detection limit. Clams placed in the lower Niagara River at 
Niagara-on-the-lake contained the highest levels of PCBs (95 ppb). 
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In late July of 1980, Environment Ontario personnel collected 
and analyzed samples of the attached filamentous shoreline alga 
Cladophora from a number of sites in the Niagara River, as well as 
control sites in Lakes Erie and Ontario (see Figure 1'4). As indicated by 
the results of this preliminary study in Table 15, metals concentrations 
were higher in algal samples from most of the Niagara River sites than in 
those from the control (background) sites in Thunder Bay, Lake Erie and 
Fort Mississauga, Lake Ontario, suggestive of the overall contaminants 
loadings to the river. Also, marked site-to-site differences in certain 
metals concentrations indicated source areas. For example, Buffalo River 
mouth algae contained higher concentrations of antimony, arsenic, 
chromium, cobalt, copper, lead and zinc, whereas Tonawanda Channel algae 
contained high cadmium and zinc concentrations as well as elevated levels 
of chromium, copper and mercury. The cause of the relatively high 
concentrations of cadmium, cobalt and copper in algae from the Chippawa 
Channel will be investigated during 1981. 

(b) Fish 

Young-of-the-year spottail shiners were again collected in 1980 
from sites in the lower Niagara River (Niagara-on-the-Lake and downstream 
of Queenston) and a control site at Thunder Bay in Lake Erie (see Figure 
14), Additional collections were also made in the upper Niagara River in 
the Tonawanda (Love Canal and mouth of Little River) and Chippawa 
Channels, the Welland River (exposed to Niagara River water) and in the 
lower Niagara River (Peggy's Eddy/Joseph Davis Park, N.Y.)- Briefly, the 
analytical results summarized in Tables 16, 17 & 18 indicated: 

(i) concentrations of PCBs and such organochlorine pesticides as 
mirex, BHC and dleldrin were found to be low or non-detectable 
in fish from the Chippawa Channel, Welland River and Thunder 
Bay, Lake Erie, sites; 

(ii) of the contaminants analyzed for in 1980 (PCBs and 
organochlorine pesticides), only PCB residues in fish obtained 
from the lower Niagara River and the U.S. side of the upper 
Niagara River exceeded the Agreement objective (100 ng/g, wet 
weight, whole fish) for the protection of aquatic life and 
fish-eating birds. Higher concentrations of PCBs were present 
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in fish from the upper Niagara River adjacent to Love Canal (389 
ppb) and Little River (397ppb) sites in N.Y., whereas 
concentrations in lower Niagara River samples (134-266 ppb) were 
intermediate between these and sites with background level 
concentrations (56-95 ppb). Mirex residues were not detected in 
fish from the Chippawa Channel and Welland River sites, while 
detectable residues were found in fish from the lower Niagara 
River (Trace - 11 ppb) and the remaining upper Niagara River 
sites (5-13 ppb); 

(lii) PCBs and ^-BHC concentrations were significantly higher 
(statistical probability; 95%) in Niagara-on-the-Lake fish in 
1980 than in 1979; PCBs levels in these fish were, however, 
lower than those measured in the period 1975-1978; p,p'-DDT 
constituted a higher proportion of the total DDT + metabolites 
levels in fish from this location than in those from other sites 
in the Niagara River. 

(iv) preliminary analysis of fish collected at Nlagara-on-the-Lake in 
1979 Indicated higher concentrations of certain chlorobenzenes 
and chlorophenols than in those collected from Centre Creek, 
Lake Erie (a control location). Fish sampled in 1980 at 
Niagara-on-the-Lake showed a decline from 1979 levels to 
non-detectable levels for most tri- and tetra- chlorobenzenes, 
but concentrations of pentachloro benzene, hexachlorobenzene and 
octachlorostyrene remained about the same. 

(v) comparison of the 1980 Niagara River data with the Thunder Bay, 
Lake Erie control site data Indicates the continuing presence of 
PCBs, DDT and its metabolites, mirex, HCB, BHC and chlordane 
inputs to the Niagara River. 



In 1980, adult sports fish were collected from the Canadian side 
of the upper (Miller Creek) and lower (Queenston) sections of the Niagara 
River. As indicated by Tables 19 and 20, trace contaminants analysis of 
their edible portions (boneless, skinless fillet) revealed that; 

(i) in the lower Niagara River, 

American eel up to 55 cm, white sucker up to 45 cm, and 
yellow perch up to 30 cm in length contained less than 2.0 
ppm PCB, 0.1 ppm mirex and 0.5 ppm mercury (National Health 
and Welfare guidelines, edible portion, wet weight basis, 
for concentrations in fish sold for human consumption). 
In 1980, analyses of adult sport fish from the Niagara 
River indicated that yellow perch from both the upper and 
lower sections and smallmouth bass from the upper Niagara 
River were suitable for unrestricted consumption; 
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coho salmon 55 to 90 cm and American eel greater than 55 cm 
in length contained more than 2.0 ppm PCB and 0.1 ppm mirex; 

although not captured, white sucker 45 to 55 cm in length 
were computer-projected to contain between 0,5 and 1,0 ppm 
mercury; 

analysis of 6 yellow perch, 5 American eel, and one 
specimen each of walleye, rainbow trout, northern pike and 
muskellunge did not detect any 2, 3, 7, 8-TCDD 
(tetrachlorodibenzo-p-dioxin) at the detection limit of 10 
ppt (10 parts per trillion). 

(ii) in the upper Niagara River, 

smallmouth bass up to 45 cm, yellow perch up to 30 cm and 
white sucker up to 45 cm contained less than 2.0 ppm PCB 
and 0.5 ppm mercury, mirex was not detected in any of these 
fish samples; 

as in the lower Niagara River, white sucker in the 45 to 55 
cm size range were computer projected to contain between 
0«5 and 1.0 ppm mercury; 

analysis of 6 yellow perch and one specimen each of 
smallmouth bass and white sucker did not detect any 2, 3, 
7, 8-TCDD at the 10 ppt detection limit. 

(iii) in Lake Ontario, 

there is considerable evidence of the far-reaching effects 
of trace contaminants from the Niagara River on Lake 
Ontario sports fish. Losses of mirex from a single 
manufacturing source in the Niagara River (Hooker 
Chemicals, in Niagara Falls, N.Y.), as well as another 
smaller source in Oswego, N.Y. have resulted in levels of 
mirex in some size classes of sports fish in excess of the 
Canadian and American guidelines. 

levels of PCBs detected in suspended sediments sampled in 
the lower Niagara River indicate that the river is a major 
contributor of this class of compounds to Lake Ontario {^ 
530 kg per year. - 1980 COA "Environmental Baseline Report 
of the Niagara River") and to the problem of PCBs in larger 
size classes of such fish as lake trout, coho salmon, brown 
trout, white perch, brown bullhead and chinook ("Guide to 
Eating Ontario Sport Fish - Great Lakes", Government of 
Ontario, 1981). In addition, certain species of fish from 
certain areas of Lake Ontario are banned for commercial 
fishing and domestic sale because of their mirex and PCB 
content. 
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The compound 2,3,7,8 - tetrachlorodibenzo-p-dioxin (TCDD) 
has been detected in fillets of 23 out of 61 sports fish 
from various locations (chiefly western Lake Ontario) , 
albeit at concentrations below Health and Welfare Canada's 
limit for human consumption of 20 ppt in most samples 
(Table 20) . (The Aquatic Ecosystems Objectives 

Subcommittee of the IJC has suggested that levels be 
non-detectable for the protection of aquatic lif e) . Recent 
data presented orally at a conference on October 28/81 by 
Dr. Stalling of U.S. Fish and Wildlife Service, Columbia, 
Missouri, indicated 2, 3, 7, 8 - TCDD levels of 4l7 ppt in 
carp collected from the junction of Cayuga Creek with the 
Little Niagara River near Love Canal, and 53 ppt in fish 
taken near Fort Niagara in the lower Niagara River (results 
in each case are whole fish analyses of a single sample 
composed of 3 fish) ■ 

The compound 2, 3, 7, 8 - TCDD is a trace by-product of the 
manufacture of 2,4,5 - trichlorophenol and therefore may be 
found in very small amounts in that chemical, its 
manufacturing wastes and in chemicals manufactured from 
2,4,5-trichlorophenol, such as the herbicide 2,4, 5-T. The 
1979 New York State Interagency Task Force on Hazardous 
Wastes Draft Report indicated that trichlorophenols had 
been buried in some disposal sites in the Niagara River 
basin (ie; Hooker's Hyde Park, S & N, 102nd Street and 
Love Canal sites). 

(c) Herring Gull Eggs 

The June, 1980 report of the Board stated that Niagara River area 
herring gull eggs collected in 1979 did not contain detectable levels of 
any TCDD (tetrachlorodibenzo-p-dioxin) isomers (detection limitj 2 mg/kg 
= ppt). More recently, the Canadian Wildlife Service of Environment 
Canada completed a survey of several herring gull colonies throughout the 
Great Lakes Basin. Only 2,3,7,8-TCDD was present at trace levels in all 
egg samples and at elevated levels in Saginaw Bay, Lake Michigan and Lake 
Ontario. The data indicated that both of the latter areas were clearly 
localized areas of contamination. Waste disposal or major accidents 
during the manufacturing of 2, 4,5-trichlorophenol are the most likely 
causes of the higher levels of TCDD found in Lake Ontario and the Niagara 
River is the most probable source. Previous studies on mi rex in gull 
eggs and in fish have proved that widespread contamination of Lake 
Ontario can occur from the Niagara River and specifically, a point source 
in the River itself. 
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Data from the analyses of archived herring gull eggs samples 
collected from Scotch Bonnet Island/Lake Ontario also indicated a greater 
than tenfold decrease in 2,3,7,8-TCDD levels during the last decade. 
This decrease parallels that for the majority of organochlorine residues 
in Lake Ontario. 

6.0 Municipal Water Supplies 

Monthly sampling and analysis of raw and treated water for PCBs, 
mirex, organochlorine pesticides and volatile hydrocarbons at the Town of 
Niagara-on-the-Lake and City of Niagara Falls water treatment plants and 
a location in the upper Niagara River adjacent to the Town of Fort Erie 
was continued by Environment Ontario's West-Central Region during 1980. 
In addition, this program was expanded in July, 1980, to include the St. 
Catharines municipal water supply (as a control) which is drawn from the 
Welland Ship Canal. In February, 1980, 2, 3, 7,8-tetrachlorodibenzo 
-p-dioxin (dioxin) was added to the parameter list. 

(a) Raw Water 

Table 21 summarizes the results of the analyses of raw water at 
the four locations for January to December, 1980, inclusive. Comparison 
of these data with the completed data of January to November 1979 and 
with IJC and MOE objectives for the protection of aquatic life indicates 
that; 



(1) for raw water samples from the Niagara River, the maximum 
observed concentrations of PCBs, dieldrln, *<-BHC, 
y-chlordane, endrin, heptachlor epoxide (as well as the 
number of detections for &<-BHC), were generally higher 
during 1980 than in 1979, while the maximum concentrations 
of lindane, total DDT plus metabolites and e<-endosulphan 
were lower in 1980 than in 1979. During 1980, occasional 
raw water samples from the Niagara River exceeded IJC 
and/or MOE aquatic life objectives for PCBs, dieldrin, 
endrin and heptachlor epoxide; 
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the maximum observed concentrations of hexane, chloroform, 
chlorodibromorae thane, dichlorobromome thane, 1, 1, 

1-trichloroe thane, methylene chloride, benzene, xylene(s) , 
sec-butanol, hexanal and benzaldehyde were higher in 1980 
than in 1979, whereas the maximum observed concentrations 
of carbon tetrachloride, trichloroethylene and 

tetrachloroethylene were lower in 1980 than in 1979. 
Compounds which were detected at a higher frequency than 
others during 1980 were; hexane, chloroform, methylene 
chloride, benzene, toluene, xylene(s), and hexanal; 

(ii) During 1980, certain organic compounds such as PCBs, 
hexachlorobenzene, dieldrin, ^-BHC, lindane, ^-chlordane, 
endrin, heptachlor epoxide, trichloroethylene, 
tetrachloroethylene, styrene. dichlorobenzene, 

chloro toluene, m-chloro toluene tri fluoride, sec-butanol, 
di-ethyl ether, methyl furan and carbon disulphide were 
not detected in the St. Catharines samples although they 
were detected in samples of raw water drawn from the 
Niagara River. Conversely, ethyl benzene, n~butanol 

pentane, 1, 1,1-trichloroethane and diethyldisulphide were 
only detected once in the St. Catharines raw water supply; 

(111) 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) was not 

detected in any of the water samples analyzed; 

(iv) Sampling for radio-nuclides has been infrequent, and only 
raw water samples have been analyzed for them. Aquatic 
life objectives are not presently available for 
radionuclides; however, comparison of levels in 1979 and 
1980 samples with Health and Welfare Canada maximum 
acceptable concentrations and MOE drinking water criteria 
indicates that levels of GrossyS , Cesium 137, Radium 226 
and Strontium 90 were within acceptable limits. 

Comparison of 1979 and 1980 raw water data with suggested USEPA aquatic 
life criteria (Table 24) indicated that concentrations of benzene, chloro- 
form, carbon tetrachloride, chlorobenzene, dichloroethane, trichloroe- 
thane, trichloroethylene, tetrachloroethylene, dichlorobenzene, dichloro- 
propane, methylene chloride and toluene were below their respective 
suggested criteria. 

(b) Treated Water 



Table 22 summarizes the results of analyses of treated 
(drinking) water at the municipal water treatment plants of 
Niagara-on-the-Lake, Niagara Falls and St. Catherines for the period of 
January to December, 1980, Inclusive. Comparison of these data with the 
completed data of 1979 (June to November, inclusive) and with 
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concentration criteria for acceptable drinking water as contained in the 

publications "Drinking Water Objectives" (Environment Ontario, 1978) and 

"Guidelines for Canadian Drinking Water Quality, 1978" (Health and 
Welfare Canada, 1978) indicates that; 

(i) Samples of treated water from all three locations fell 

within the concentration criteria for organochlorine 
pesticides and tri ha lome thanes. PCBs were only detected 
once (at the St. Catherines plant, at 0.020 ppb) and were 
below the provincial interim guideline of 3 ppb. 

Similar increases in the concentration of trihalome thanes 
(bromoform, chloroform. chlorodibromome thane and 

dichlorobromomc thane) were noted at all three treatment 
plants as a result of the water chlorinaton process (cf. 
Table 21b for raw water concentrations). However, as 
noted above, the maximum combined concentration of these 
four compounds, (40.9 ppb during 1979 at 

Niagara-on-t he-Lake) was below the 350 ppb maximum 
acceptable concentration of Health and Welfare Canada. 

(ii) During 1980, certain organics such as dieldrin, lindane, 

iS -chlordane, endrin, heptachlor exoxide, 

trichloroethylene, tetrochloroethylene, styrene, 

dichloro benzene, chloro toluene, m-chloro toluene 

trifluoride, sec-butanol, butanal and carbon dlsulphide 
were not detected in the St. Catharines samples although 
they were detected at one or both treatment plants drawing 
water from the Niagara River. Dichloropropane and 

benzaldehyde were only detected in the St. Catherines 
water supply. 

(iii) 2,3,7,8 - tetrachlorodibenzo-p-dloxin (TCDD) was not 
detected in any treated water samples. 

(iv) For treated water samples from Niagara-on-the-Lake and 
Niagara Falls, the maximum detected concentrations of 
dieldrin, bC -BHC, lindane, ^ -chlordane endrin, hexane, 
pentane, 1,1,1-trichlo roe thane, methylene chloride, 

benzene, xylene(s) and hexanal were higher in 1980 than in 
1979, whereas the maximum detected concentrations of 
trichloroethylene, tetrachloroethylene, ethyl benzene, 
cumene, toluene and ethyl toluene were lower in 1980 than 
in 1979. 

No drinking water objectives have as yet been established by 
Health and Welfare Canada or Environment Ontario for a number of organics 
detected in some raw and treated water samples drawn from the Niagara 
River and at St. Catherines at part per trillion (ppt) or part per 
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billion (ppb) levels during 1979 and 1980. However, the significance of 
the 1979 concentrations of organics (reported in the 1980 "Environmental 
Baseline Report on the Niagara River") was investigated by medical 
consultants to Environment Ontario. Their findings indicated that with 
the exception of methylene chloride, the maximum 1979/1980 concentrations 
of oc -BHC, /^ -BHC, endosulphan, carbon tetrachloride, dichloroethane, 
trichloroethane, trichloroethylene, tetrachloroethylene, benzene, 
toluene, chlorobenzene and di-ethyl ether in treated water samples were 
below the lowest suggested limits in a sampling of recent literature (see 
Table 23). A further comparison of treated water data with criteria 
under consideration by U.S.E.P.A (Table 24) indicated that most samples 
from 1979 and 1980 were below the suggested levels. However, 
concentrations of compounds such as bromodichloromethane , methylene 
chloride and PCBs exceeded their respective suggested criteria in some 
samples* 

C- INPUTS (INDUSTRIAL AND MUNICIPAL) 
!• Background 

The magnitude of point and non-point sources differs on the two 

sides of the Niagara River, On the U.S. side, 12 municipal wastewater 

treatment plants and 89 industrial facilities are reportedly licenced by 

New York State to discharge their effluents to the Niagara River, or its 

immediate tributaries. Numerous (^^312) other industrial operations 

discharge indirectly to the river via municipal wastewater treatment 

plants, eleminating the need for individual permit requirements. In 

contrast to New York State, there are 3 municipal and 12 industrial 

discharges on the Canadian side of the river. Total effluent flow from 

all U.S. point sources to the Niagara River, at 1499 x 10^ m'^ per 

day, is over six times that from all Canadian point sources (236 x 10"^ 

3 
m per day) - (1979 IJC Inventory of Point Source Dischargers to the 

Great Lakes). 
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A 1979 New York State report, "Interagency Task Force on 
Hazardous Wastes Draft Report", identified 215 chemical waste dumps in 
the Niagara/Erie counties area. Of these, at least four are known to 
have leaked contaminants into Che Niagara River (Love Canal, Hyde Park, 
102nd Street and "S" Area) and were rated as priority I. In Contrast to 
the above, there are a total of 12 municipal and industrial waste 
disposal sites on the Canadian side of the river. 

Figures 15 to 18 (derived from Niagara River Toxics Committee 
maps) indicate the locations of intakes, outfalls and disposal sites near 
the Niagara River or its tributaries in both Ontario and New York State. 
Although industrial and combined sewer discharges have not been 
differentiated due to space limitations, wastewater/sewage treatment 
plant discharges, water treatment plant intakes and major disposal sites 
have been labelled. 

2» Trace Contaminants Loadings 

In accordance with the COA Review Board's conclusion #5 in the 
1980 report, Environment Ontario has completed a preliminary trace 
contaminants survey of 15 industrial and 3 municipal sewage treatment 
plant and 2 combined sewer discharges entering the Niagara River or its 
tributaries. Sampling (3-part grab sample at each discharge) was 
conducted from January 26 to February 24, 1981 and samples were analyzed 
for a broad range of parameters, including heavy metals, arsenic, 
cyanide, phenols, PCBs, pesticides and other organics. Total Ontario 
loadings based on this survey are shown in Table 25. 

Toxic substances loading data from a May 1981 U.S. E.P.A. 
sampling of 10 "major" dischargers on the New York side of the river is 
not as yet available. Compilation of loading information for New York 
sources is therefore limited to the results of an Environment Canada 
analyses of effluent samples from the City of Niagara Falls, N.Y, sewage 
treatment plant and data on the Hooker Chemicals and Plastics Corp., 
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Niagara Falls plant, taken from the recently published New York Public 
Interest Research Group report on the Niagara River. These data are 
shown in Tables 26 and 27. 

In order to examine the significance of Ontario and New York 
Inputs in relation to each other and to the total contaminants load 
carried by Che Niagara River, a comparison is made in Table 28 with the 
loading measured at the river mouth. In the case of many of the organic 
compounds studied, sampling at the river mouth revealed that the compound 
was frequently not present at detectable levels as previously indicated 
in Table 21b. A conservative estimate of the river load was, however, 
made in each case by assuming that non-detection equated to zero load. A 
similar approach was used to estimate the toxics load entering the river 
from Lake Erie. 

When compared to the load carried by the Niagara River at its 
mouth, Ontario point sources are generally shown to contribute a very 
small portion le. from < 1% to k% of the total. The reason(s) for the 
relatively high percentage contribution for the common solvents 
trichloroethylene (^30%) and tetrachloroethylene (^13%) are not clear, 
but may reflect volatilization of these compounds occurring soon after 
discharge. 

Metals loadings from the City of Niagara Falls, N.Y. sewage 
treatment plant are essentially equivalent to the total from all Ontario 
point sources with the exception of aluminum, chromium and iron. Ontario 
inputs of these three metals are approximately an order of magnitude 
greater than the Niagara Falls, N.Y. sewage treatment plant discharge. 
In contrast to the metals loading, the trace organlcs loading from the 
Niagara Falls, N.Y. STP is shown to be about one order of magnitude 
greater than the total Ontario input for most of the compounds for which 
data are available (two orders of magnitude greater in the case of 
phenols). Both the sewage treatment plant and the Hooker Chemicals and 
Plastics Corp. , Niagara Falls plant are observed to contribute high 
Inputs of tri- and tetrachloroethylene relative to the river mouth load 
as was also indicated above for the Ontario discharges. 
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Although drainage from Lake Erie would appear to constitute a 
major input of trace contaminants, with the exception of dleldrin, the 
load of all organics carried by the river increases between Fort Erie and 
Nlagara-on-the-Lake. This is particularly evident for such compounds as 
PCBs, hexachloro benzene, 1, 1,1-trichloroethane, tetrachloroethylene and 
the xylenes. With the possible exception of trlchloroe thy lane and 
tetrachloroethylene, even if one assumes no loss of these compounds (as a 
result of volatilization, adsorption and sedimentation) between their 
discharge point and Niagara-on-the-Lake, the total of Ontario municipal 
and industrial discharges combined with the Niagara Falls, N.Y. sewage 
treatment plant and Hooker Chemicals, Niagara Falls plant discharges 
cannot account for this increase. Results of the U.S. E.P.A. May 1981 
survey of several major municipal and industrial discharges along with 
survey data to be collected in Fall 1981 by New York State Dept. of 
Environmental Conservation are expected to assist in better defining the 
trace contaminants loading situation. 

D. RESPONSE TO IJC SPECIAL REPORT ON POLLUTION IN THE NIAGARA RIVER 

On January 20, 1981, the International Joint Commission released 
a Special Report on Pollution in the Niagara River stating its concern 
"about the quality of the Niagara River and its effects on Lake 
Ontario". The report made several recommendations to the jurisdictions 
and the Parties. The Review Board takes this opportunity to address 
those recommendations which it feels comes under its purview to so do, 
specifically recommendations (1) and (2). 
Recommendations (1) and (2) state; 

"The Commission recoinmends that : 



(1) a comprehensive and coordinated study of the Niagara River as a 
total system be undertaken, including identification of sources, 
concentrations, fate and probable effects of all detected 
organic compounds and metals, so that all jurisdictions and the 
Commission can assess the current problem and the required 
remedial actions and so that the jurisdictions can implement 
appropriate remedial or preventative action on a common basis; 
and 
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(2) a comprehensive and continuing monitoring program for the entire 
Niagara River and western end of Lake Ontario be developed and 
maintained, coordinated and supported by all relevant 
jurisdictions either within or coordinated with the Great Lakes 
International Surveillance Program. This program should, to the 
extent possible, reflect current understanding of interactions 
among pollutants and the need for a better understanding of 
pollutants present within the water bodies concerned but for 
which Specific Objectives or human health or biological criteria 
do not yet exist, and also should provide for sufficient 
interpretation of data to assess the effects of pollutants on 
the ecosystem of the Niagara River and Lake Ontario". 

The Canada/Ontario Surveillance Committee, under the 
Canada/Ontario Review Board, and the Great Lakes Surveillance Work Group 
under the Great Lakes Water Quality Board are the two primary mechanisms 
for coordinating Canadian and Canada/U.S. Surveillance activities on the 
Great Lakes including those In the Niagara River. In recognition of the 
concerns over environmental quality problems in the Niagara River, and 
the need to focus more intensive binational effort in this area, the 
Canada/Ontario Review Board in conjunction with the NYDEC and USEPA 
(Region II and Region V) initiated the formation of an ad hoc Niagara 
River Toxics Committee. The immediate concerns of this group in the 
short term has been to ensure a coordinated Canada/U.S. approach to 
dealing with the toxics issue in the Niagara River. Specifically, 
considerable time has been spent on addressing a coordinated field 
program for 1981/82 which will address not only the inputs (including 
point and non-point discharges to the River) but also ambient conditions 
in the River. The Environmental Contaminants Division of the National 
Water Research Institute (NWRI) is also focussing much of its research 
effort on the identification and fate of persistant organic substances In 
Lake Ontario at the mouth of the Niagara River. The longer terra goal of 
this committee is to address the development and Implementation of a 
"continuing monitoring program for the entire Niagara River" to obtain a 
better indication on the ambient conditions, the effectiveness of present 
pollution abatement programs and the need for additional pollution 
abatement measures. 
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FIGURE 1 . NIAGARA RiVER WATER QUALITY MONITORING LOCATIONS - 1 979/80. 
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FIG. 2. Concentration of Total Iron in Water Samples Collectei) Weekly nt Nia^iara-on-the- Lake vs Time from 1975-1980 
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Figure 3. 1979 UPPER NIAGARA RIVER- MEAN TOTAL IRON (mg/L) 
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Fig. 4 . Mean (3 samples) of Total Iron concentrations (ug/1) 
in Niagara River surface waters {1.5 m depth) during 
1980: 
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Fig. 5 . Mean (3 samples) of Filtered Mercury concentrations 

(ug/1) in Niagara River surface waters (1.5 m depth) 
during 1980: 

K-) {-".--) (-r) 
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lower Niagara 3-5 13-15 18-20 

upper Niagara 6-8 19-21 25-30 

Arrow (— ) indicates IJC Objective. 
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CONCENTRATION OF CADMIUH (ug/g) IN NIAGARA RIVER SUSPENDED SEDIMENT - 1978-80 
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CCmCENTRATION OF COBALT (;is/k) IN NIAGARA RI\'T:R SUSPENDED SEDIMENT - L978-80 
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CONCENTRATION OF LEAD (ug/g) IN NIAGARA RIVER SIK^ENDF-D SEniMENT - 1978- 
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CONCENTRATION OF TOTAL PCB (;ig/g) IN NIAGARA RIVER SUSPENDED SEDIMENT - 1980 
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CONCENTRATION OF MIREX (;ig/g) IN NIAGARA RIVER SUSPENDED SEDIMENT - 1980 



FIGURE 11. 
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CONCENTRATION OF TOTAL CHLOROBENZENES (/ig/g) IN NIAGARA RIVER SUSPENDED SEDIMENT - 1980 



FIGURE 12 . 



t 

N 



P I o 



LEGEND 



Sediment Sampling 
Station 




HI 



'■ A K E 



E R I £ 



FIGURE 13. NIAGARA RIVER BOTTOM SEDIMENT SAMPLING- 1979. 
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FIGURE 14. NIAGARA RIVER BIOMONITORING LOCATIONS- 1980. 
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FIGURE 15. 



INTAKES, OUTFALLS AND DISPOSAL SITES IN THE UPPER 
NIAGARA RIVER - BUFFALO HARBOUR AREA (Source: Niagara 
River Toxics Control Committee, 1981). 
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HGURE 16. INTAKCS, OUTFALLS AND DISPOSAL SITES IN THt UPPER 
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riGURE 17. 



INTAKES, OUTFALLS AND DISPOSAL SITES IN THE UPPER 
NIAGARA RIVER (Source: Niagara River Toxics Contro 
Coimnttee, 1981). 
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FIGURE 18. INTAKES, OUTFALLS AND DISPOSAL SITES IN THE LOWER 

NIAGARA RIVER (Source: Niagara River Toxirs Control 
Committee, 1981). 



TARLK 1 



MF.AN ANNUAL CONTKN'TRATION fTig/L) <T 7 ^^CF MFTM-f^ IN W-Ml.R 
SAHPLES COLI.hXTED i:i THE N'lAGARA RIVER AT NIACARA-ON-THF.-LAKE 
VJD VI L.\KE ONTARIO AT THE MOUTi? OF THE NIAGARA 
RIVER DURING 1975-;9H0 



PARAMETER/YEAR 


1975 


1976 


1977 


1978 


1979 * 


1980 * 
Incomplete 


LAKE ONTARIO 
STATION 
1979(2) 




NO. OBS. 


19 


51 


48 


43 


39 


41 




ALUMINUM 

CADMIUM 

CHROMIUM 

COPPER 

IRON 

LEAD 

MANGANESE 

NICKEL 

ZINC 

MERCURY (EXT.) 

CYANIDE (DISS-UF) 


.085 
L .001 
.003 
.004 
.128 
.002 
.005 
.002 
.004 


.100 
L .001 
.002 
.007^ 
.177 
.002 
.011 
.00 3 
.005 


.082 
L .001 
.003 
.010^ 
.214 
.002 
.007 
.004 
.007 


.082 
L .001 
.002 
.005 
.282 
.002 
.015 
.002 
.006 


.176(.115) .155 
L .001 L .001 
.001 .005 
.006^ .003 
.50^(.336)^ .391^ 
.001 .001 
.020 (.011) ,024 
.003 .003 
.004 .005 
L. 00005 L .00005 
.002 .003 


.049 
L .001 
L .001 

.001 

.125 
L .001 

.004 

.002 

.001 
L .00005 





Violation of 1978 Agreement objectives 
Mean oi surface values for three cruises 
( ) Edited values (one high value left out) 
^ * Detection Llrait values entered as for nean cnlculatlcn 
1980 Data set includes data from Jan 3-Oct 7/BO 
L-lcs<^ th.in detection limit 



TABLE 2. 



PERCENTAGE OF WEEKLY WATER SAMPLES VIOLATING 
1978 AGREEMENT OBJECTIVES IN THE NIAGARA RI- 
VER, AT NIAGARA-ON-THE-LAKE DURING 1975-1980 



'ARAMETER 


1978 

IJC 

SPEC 

OBJECT 


MOE 

OBJECT 

ug/L 


% VIOLATIONS 


\T NIAGARA 


-ON -THE -LAKE 






1975 


1976 


1977 


1978 


1979 


1980* 




ug/L 












! 




CADMIIT-I-T 


0.2 


0.2 





6 


6 





5 





ClIROMIirM-T 


50 


100 

















2 


:orPER-T 


5 


5 


16 


61 


79 


AO 


33 


17 


IRON-T 


300 


300 





20 


15 


19 


41 


34 


LEAD-T 


25 


25 




















NICKEL-T 


25 


25 








2 











7.INC-T 


30 


30 








2 











MERCURY -EXT 


0.2 


0.2 


- 


- 


- 


- 








cYANini: 




5 















■^ incomplete data set (includes data from Jan 3- Oct 7/80) 



TASlE 3, 



MEAN CONCENTRATION *(ug/l=ppb) of PCBs, PESTICIDES 
ARSENIC, CYANIDE AND HEAVY METALS M NIAGARA RIVER SURFACE WATER (1.5 m. depth] 

DURING 1980 



Numbers in brackets ( ^ injicate percent of samples at or above objective. 
Numbers in brackets ' 1* indicate percent o' samples at c above detection 
Values prefixed by '< " a'-e MOE detection limits. 
Dash,"-", ind icates nc ob;ective available. 



1 at i on , 
limit. 



Parameter 


1973 IJt 
Spec. Objective 


1973 MOE 
Aquatic Life Objective 


Riw«r Ranqe 






1.3 


19.3 


20.5 


PCBs 


0.001 


O.OOI 


< 0.020 (0) 


<0.020 (9) 


<o.02o (?) ■ 


Aldrin 
Dieldrin 


0.001 


<0.00llr/i 

<0.001J ' 


<0.001)(o) 
<0.00ll ' 


<0.001],7V 

<0.001 ' ' 


•<-SHC 


- 


- 


0.004 (78}* 


0.004 (67)* 


0.003 (fi4)* 


/S-BHC 


- 


- 


<0.001 (9)* 


<0.001 (9)* 


<0.001 (10)* 


Lindaneir-BHC) 


0.010 


0.010 


<0.001 (0) 


<0.001 (0) 


<Q.aoi (0) 


a(-Ch1ordane 
i'-Chlordane 


jo.oeo 


} 0.060 


<0.001 '^^ 


<0.001J,Q, 


<0.001 ,(,) 

<a.ooi •"' 


o.p-DDT 


- 


- 


<0.005 (2)* 


<0.005 (0)* 


<0.005 (0)* 


p.p-DDT 


- 


- 


<0.005 [0)* 


<0.005 (2)« 


<0.005 (5)* 


p.p-DOE 


- 


- 


<0.001 !2)* 


<0.001 '4)* 


<0.001 (0)* 


p.p-DDD (TDE) 


- 


- 


<0.005 (2)* 


<0.005 ^0)* 


<0.005 (0)* 


ZODT+metabolites 


0.003 


0.003 


<0.005 (2) 


<0.005 (4) 


<0.005 (5) 


Endrin 


0.002 


0.002 
0.001 


<0.001 (2) 


<0.001 (2) 


<0.001 (0) 


Heptachlor 


lo.ooi 


<0.001bQi 
<0.00U" 


<0.001 ■-,! 
^0.001 ■' ' 


<0. 0011,^1 , 
<0.00lJ 


Heptachlor epoxide 


HCB 


- 


- 


<0.001 (0)* 


<0.OOI M)* 


<0.001 fO)* 


Ml rex 


<detection limit 


0.001 


< 0.005 (0) 


<0.005 (0) 


< 0,005 (0) 


Thiodan If-t-Endosu 
Thiodanllt^-Endosu 


Iphanl - 
Iphan) - 


0.003 


<0.001 (2) 


<0.001 (0) 


<0.001 (0) 




<0.00l (2) 


<0.001 (0) 


<0.001 (OJ 


Phenols 


- 


1 


<1 (25) 


<1 (10) 


CI (8) 


Arsenic 


50 


100 


<1 (0) 


1 lO) 


<1 (0) 


Cyan i de 


- 


5 


<10 (0) 


<10 (0) 


<10 (0) 


Aluminum 


- 


- 


154 


303 


188 


Cadmium 


0.2 


0.2 


<:o.2 (7) 


<0.2 (7) 


<o.2 ;io. 


Chromium 


50 


100 


<20 (2) 


< 20 (8) 


<20 '8j 


Copper 


5 


5 


2 (7) 


2.5 :io) 


5.4 (10. 1 


Iron 


300 


300 


165 (15) 


469 (32) 


217 (2?) ' 


-ead 


25 


25 


<3 (0) 


<3 (0) 


< 3 (0) i 


Mercury (filtered) 


0.2 


0.2 


0.10 (13) 


0.11 '18) 


0.06 (71 


Nickel 


35 


25 


< 20 (0) 


<20 (0) 


<20 (0) 


Z inc 


30 


30 


< 10 (0) 

i 


<10 (21 


< 10 (o; 



TABLE 4. 



SUMMARY OF 1980* ORGANIC CONTAMINANTS DATA IN WATER 
SAMPLES AT NIAGARA-ON-THE-LAKE DAILY STATION (/iA/L) 



PARAMETER 


1 
CONFIRMED DETECTIONS | 


No. 


% 


Mean 


St. Dev. 


PCB (TOTAL) 


29 


93 


.010 


,007 


ALDRIN 


1 


3 


L.OOl 


—_ 


DIELDRIN 


21 


t7 


.001 





•S-BHC 


31 


JOO 


.011 


.006 


J-BHC (linda?:e) 


31 


loo 


.OOA 


.OOA 


"<-CHLORDANE 

6-CHLORDA.NE 


3 


9 


L.OOl 




10 


3Z 


L.OOl 


_ _ 


o,p-DDT 








L.OOl 





p,p-DDT 


3 


9 


UOOl 


__ 


p,p-DDE 


5 


lb 


UOOl 


— _ 


p.p-TDECDDD) 


2 


b 


L.OOl 


^^ 


ENDRIN 





O 


L.OOl 





HEPTACHLOR 





O 


L.OOl 


_ _ 


HEPTACHLOR EPOXIDE 


6 


19 


L.OOl 


...^ 


HCB 


17 


54 


.001 


.001 


MI REX 








L.OOl 





METHOX"YCHLOR 


■1 


& 


L.OOl 





^-ENDOSIT-FA!-; 


i* 


]Z 


L.OOl 





>tf-ENDOSLn.FAN 








L.OOl 


— 



Data set froi:i Jan b-Si.pt 9/80 (31 samples analysed) 
Detection li.-nits as zero values in mean calculations 
L - less than detection linit 



TABLE 5. 



Sl?MM\RV or 1979 UPPER NIAGARA RIVER 



MEAI>; TRACE METAL DATA (mg/L) 
(Vat ( k'' 



PARAMETER 




RIVER RANGE 










Z0.5 


26.7 


36.0 


23.3 


31.0 


1 
19.5 


As~DISS 


.000^ 


.000 3 


.000^ 


.000^ 


.0004 


.0004 


Sf-DISS 


.0001(8) 


.0001 (11) 


.0001(11) 


.0001(12) 


.0001(12) 


.0001(12) 


Hg-EX'T 


L. 00005(2) 


L. 00005 (3) 


L. 00005(7) 


L.00005(^) 


L. 00005(3) 


L. 00005(2) 


W-T 


L.OOl 


L.OOl 


L.OOl 


L. 001(1) 


L. 001(1) 


L. 001(2) 


Cr-T 


L. 001(9) 


L. 001(5) 


L. 001(5) 


.001(17) 


.001(12) 


.001(15) 


f:!)-": 


.002(21) 


.003 


.003 


.004 


.002 


.002(23) 


Kf-T 


.316 


.2^'. 


.^10 


.428 


.403 


.44F, 


i-h-T 


.001(16) 


.001(22) 


.001 (22) 


.002(26) 


.001(18) 


.002(2 3) 


I-in-T 


.006(27) 


.006 


.006 


.010 


.009 


.012 ; 


Nl-T 


.002(26) 


.002(2 5) 


.003(25) 


.003(26) 


-003(25) 


.002(26) 


"n -T 


.002(20) 


.003(2 5) 


.0>H'.(26) 


.009 


.004(23) 


.008(2?) 

I 



( ) no. of vnluos at or nliovr dcLcrtinn limiL 
L - 1 esK th.in clit ret ian lin it 
^ one Im 1 f (ii- tec I inn 1 iir. i i v. 1 1 lies uji'-d for menu en 1 cu In t ions 



TABLE 6 . 



I OF TRACE METAL VALUES ABOVE IJC OBJECTIVES 
IN UPPER NIAGAR/v RIVER WATER SAMPLES 



PARAMETER 


1978 IJC 








OBJECTIVES 


1975 


1979 




(n.y./IO 






T-Cd 


.0002 


2* 


2* 


T-Cu 


.005 


2 


7 


T-Fe 


.300 


22 


26(12)' 


T-Pb 


.02 5 


Q 





T-Zn 


.0 30 





1 


He-EXT 


.0002 









* DelLHt it'll limit ul analyt ical method 

a'imvr 1 Jt oil jcc I i vc 

' last survey dat.i eliminiited 



TABLE 7. 



SUMMARY OF 1979 ORGANIC CONTAhUNANTS DATA 
IN UPPER NIAGARA RIVER WATER SAMPLES. 



PARAMETER 



^-BHC 

CYANIDE 
*^-BHC( LINDANE) 
DIELDRIN 
PCB 

PHENOL 
p,p-DDE 

HEXACHLOROBENZENE 
yi^ENDOSULFAN 
p.p-DDT 



DETECTION LIMIT 
(/ig/L) 

.00^ 

1. ■ 

.001 

.001 

.020 

1 

,001 

.001 

.01 

.001 



PERCENTAGE OF 
TIME DETECTED 



100 

90 

8^ 

32 

19 

9 

6 

3 

3 

1 



1978 IJC 


PERCENTAGE 


OF 


MEAN VALUE 


OBJECTIVE 


TIME ABOVT 


IJC 


(/ig/L) 


(/g/L) 


OBJECTIVE 




(detection llmits-O 




_ 




.007 




_ 




.002 


.010 







.001 


.001 







L.OOl 





_. 




.005 


1 


It 




L.OOl 




_ 




L.OOl 




„, 




L.OOl 


nni 


n 




L.OOl 
L.OOl 



Detection Linit values entered -is zero for npan calculation 
L - less than detection limit 



TABLE 8. 



SIMMARY OF TR.\CE ELEMENT CONCENTRATION (lig/g) IN SUSPENDED 
SEDIMENT AT NIACARA-ON-THE-LAKE 



PARAMETER 




1978 




1979-80 


1 


N.OBS. 


MEAN 


S.D. 


N.OBS. 


MEAN 


S.D. 


CADMIUM-EXT 


13 


1,U 


0.8 


35 


2,k 


1.3 


LE.\D-EXT 


13 


80.0 


28.6 


35 


58.0 


18.9 


COBALT-EXT 


13 


6.6 


3.3 


35 


6.5 


2.3 


COPPER-EXT 


13 


^6.0 


15.1 


35 


A^.O 


37.0 


2INC-EXT 


13 


177.0 


Ai.O 


35 


163.0 


50.0 


NICKEL-EXT 

1 


13 


29.0 


16.0 


35 


24.0 


12.0 


CHROMIUM-EXT 


13. 


39.0 


31.0 


35 


30.0 

1 


12.0 

1 



TAilLi: 9. MEAN CONCENTRATIONS OF ORCA>aC CONTAMINANTS (ng/g) IN SUSPENDED 
SEDIMENT AT NIAGARA-ON-THE-LAKE-1980 



PARAMETER 


NO. OF 
SAMPLES 


CONFIRMED DETECTIONS 




NO. 


MEAN (nft/g) 


ST. DEV. 




PCB (TOTAL) 


lU 


2k 


6A2 


534 




ALDRIK 


2k 





N.D. 


— 




DIELDHIN 


2U 


21 


k 


2 




^BHC 


2h 


18 


11 


15 




iS-BHC(LlNDA.NE) 


2U 


10 


2 


6 




c^-CHLORBANE 


2k 


Ik 


1 


3 




t-CHLORDANE 


2k 


20 


2 


2 




o.p-DDT 


2k 


8 


3 


5 




p.p-DDT 


2k 


18 


13 


16 




p.p-DDE 


2k 


2k 


19 


10 




p.p-TDECDDD) 


2k 


13 


2 


2 




ENDRIN 


2k 


1 


L 1 


— — 




HEPTACHLOR 


2k 





N.D. 


—— 




HEPTACHLOR EPOXIDE Ih 


1^ 


2 


3 




HCb(packed col)|* 2A(23) 


2^(23) 


160(51) 


535(58) 




HCB(CAP.COL) 


18 


18 


83 


78 




MIKEX 


2k 


17 


6 


7 




/3-ENDClSULFAN 


2k 





L 1 


-- 




METHOXYCHLOR 


21 


17 


10 


19 




<^-ENDOSULFAN 


2^ 


1 


L 1 
1 







* Oiu- liij-li v.';hn' t' 1 i Ml ii.ii. I'll 

N.D. Values net detected 
Data set i rom Jan 5 - ku'A 19/19B0 
Doti'ciioii Limit v:ilut's cnifrcd as zero in mean calculations 

L - less llian del I'tl ion 1 i m i L 



TABLE 10. 

NON-ROUTINE CONTAMINANTS IDENTIFIED 
-JANUARY SAMPLES 



Chlo rinated Hydrocarbons 

Trlchlorobenzenes 

Tetrachlorobenzene 

Pentachlorobenzene 

Hexachlorobenze 



1 isomer 

2 isomers 



II Poly aroma tic Hydrocarbons 
Naphthalene 

Methyl naphthalenes 

Dimethyl naphthalenes 

Trlmethyl naphthalenes 

Tetramethyl -4 -propenyl-(E) -naphthalene 

Phenanthrene 

Methyl phenanthrenes 

Dimethyl phenanthrenes 

Fluoranthene 

Pyrene 

Methyl pyrenes or methyl f luoranthenes 

Chrysene or triphenylene or benzanthracene 

Benzopyrenes or perylene or benzof luoranthenes 

III Alkyl Benzenes 
toluene 



C,' alkyl benzene 



2 isomers 

3 isomers 
U isomers 



2 isomers 
2 isomers 



4 isomers 



2 isomers 



1 isomer 
.../(cent) 



TABLE 10.(C0NT) 



C-,- alkyl benzene two Isomers 

(•..alkyl benzene six isomers 



IV Phthallc Acid Esters 

phthalates 3-4 unidentified 



TABLE 11. 

Quantification of Selected Residues 
in March-April Suspended Sediment Samples 

I Chlorinated Hydrocarbons (ppm) 

1,2,4-T.CB (T.,ckl<.roi»««ieM<) trace 

l,2,4,5-T,CB(T«+r».cUr<,l,e^ie««) 0.003-0.010 

1,2,3,4-T^CBI, - ) 0.019-0.145 

Pen tachlorobenzene . 02 3-0 . 115 

Hexachlorobenzene 0.017-0.064 

II Polyaromatlc Hydrocarbons (ppm) 

Naphthalene 0.012-0.510 

Acenapht by lene . 004-0 . 016 

Acenaphthene 0,008-0.038 

Fluorene . 010-0 . 042 

Anthracene/Phenathrene 0. 166-1 . 58 

Fluoranthene 0.173-0.942 

Pyrene 0,141-0.824 

Chrysene/Benzo (A) anthracene 0.105-1. 51 

Benzo f luoranthene(B&K) 0.193-1.08 

Benzo pyrene(A&E) 0.190-1.10 
No quantitation on the alkylated PAH due to lack of standards 
HI Fhthallc Acid Esters (ppm) 

Di-tt-butyl 0.07-1.0 

Butyl benzyl trace 

Bis (2-ethyl hexyl) 5.9-107.0 

Dl-n-octyl 0.12-7.0 



TABLE 1 2 . 

COMPARISON OF VOLATILE MATERIALS IN 

NIAGARA RIVER FISH AND SUSPENDED SEDIMENT 



NIAGARA RIVER FISH 



NIAGARA RIVER SEDIMENT 



IDENTITY 



RETENTION TIME 
(Relative to HCB) 



PEAK 
AREA 
(Relative 
to HCB) 



RETENTION TIME 
(Relative to HCB) 



PEAK 
AREA 
(Relative 
to HCB) 



0.128 


0.007 


0.134 


0.012 


0.149 


0.008 


0.165 


0.011 


0.184 


0.114 


1,2,4 Trich loroben^ene 0.209 


0.104 


0.242 


0.00 8 


0.2S5 


0.043 


0.267 


0.014 


0.28 7 


0.125 


0.309 


0.028 


0.318 


0.012 


0.326 


0.016 


0.352 


0.014 


124S tct racliloroben2ene0.559 


0.0 86 


0.389 


0.015 


1234 tetrachloroben2ene0.472 


0.503 


0.SS2 


0.0 32 


0.564 


0.016 


0.582 


0.2 76 


0.632 


0.023 


0.661 


0.010 


Pcntachlorobenzene 0.671 


0.602 


. 720 ■ 


0.023 


0.855 


0.015 


0.931 


0.053 


0.942 


0.012 


0.959 


0.026 


0.982 


0.030 


Hexachlorobenzene 1 .000 


1.000 



0.125 
0.133 
0.145 
0.166 
0.182 
0.209 

0.255 



0.005 
0.003 
0.004 
Q.007 
0.069 
0.019 

0.003 



0.671 



0.9 30 



1.000 



0.223 



0.039 



1.000 



RATIO 

OF 
AP^AS 



1.4 
4.0 
2.0 
1.6 
1.7 
5.5 

14.5 



0.287 


0.005 


25.0 


0.509 


0.004 


7.0 


0.326 


0.002 


8.0 


0.351 


0.002 


7.0 


0.360 


0.020 


4.3 


0.590 


0.002 


7.5 


0.471 


0.101 


5.0 


0.552 


0.006 


5.4 


0.565 


0.002 


8.0 


0.582 


O.CII 


25.0 


0.632 


0.007 


5.3 



2.7 



1.4 



1.20(ABS VALU 



TABLE 13. SUMMARY OF 1979 ENVIRONMENT ONTARIO (MOE) ANALYTICAL RESULTS FOR PCBs, ORGANOCHLORINE PESTICIDES, 
CHLOROPHENOXY ACID HERBICIDES AND CHLOROPHENOLS (ppb = /jg/kg), ARSENIC AND HEAVY METALS (ppm = pq/q 
IN NIAGARA RIVER BOTTOM SEDIMENTS*** 





HOe 






lOUE^ 


NUGWA 


RIVER 


STftltU'li (NiL- 


1 










liCfER 


NI7.1iAHA f llftK 


itAriOIlS {tiiLI- 


i 
















Gu' ieline 


















































PASAMETEH 


1 


•! 


3 


i 


5 


fi " 




s 


4 


(la-i, 




^ — 


a 


5 


6 


J 


h 


■i 


!0 


;i 


U 


n 


li 


1', 


PCBi. ■-Jtdl 


SO 


16U 


liO 


^^0 


M 




82 


.^700 


590 


190 




'I'J 


'? 


16 


'jU 


J80 


220 


340 


310 


9MI 




liQ 


10 


43 


,Z0 


Alarm 




ND 


ND 


ND 


m 




W 


W 


ND 


ND 


NU 


Nt) 


ND 


ND 


ND 


ND 


ND 


to 


ND 


NU 


m 


TO 


TO 


TO 


'0 


l)ii;i 3rin 




i 


ND 




NO 


. 


5 


^6 


10 


6 


Pffl 


6 


NO 


m 


ND 


2 


NO 


to 


) 


2 


NO 


TO 


TO 


TO 


1 


•(-But. 




Iti 


b 


;3 


NO 




NO 


110 


H) 


ja 


NO 


1 


ND 


ND 


ND 


NU 


ND 


NO 


HD 


ND 


NO 


ND 


TO 


ND 


■o 


/t -BMC 




NU 


ND 


NO 


NU 


. 


NO 


ND 


NO 


NO 


ND 


NO 


ND 


hO 


ND 


Wi 


ND 


m 


ND 


lO 


ND 


TO 


TO 


ND 


NU 


Llndj".^ (r-UNLj 




m 


HD 


NO 


to 




NO 


NO 


NO 


<;o 


yo 


NO 


ND 


NU 


NO 


ND 


NO 


m 


HD 


ND 


ND 


TO 


- 


NU 


NO 


^ -Ch e'ddie 




11 


14 


50 


- 




NO 


i'ii 


:c 


<>i 


NO 


■i 


3 


ND 


NO 


3 


ND 


9 


i 


flD 


ND 


TO 


TO 


i 


TO 


i'-Cti;oMai>ie 




b 


i 


JS 


m 


, 


. 


64 


NO 


m 


ND 


3 


i 


ND 


ND 


1 


« 


ND 


1 


NO 


NU 


TO 


TO 


TO 


>o 


o.i)-Oi)T 




ND 


NO 


m 


ND 


. 


ND 


20 


NO 


21 


NO 


NO 


ND 


ND 


ND 


ND 


to 


ND 


ND 


ND 


TO 


TO 


ND 


TO 


'10 


n.p-Dsr 




NO 


m 


ND 


ND 


. 


NO 


74 


TO 


/O 


ND 


NO 


W 


NO 


fC 


ND 


NO 


ND 


to 


m 


ND 


TO 


TO 


TO 


ND 


t.P-OOE 




10 


t 


6 


5 


. 


4 


20 


5 


36 


6 


t9 


2 


1 


3 


6 


3 


5 


I 


9 


1 


? 


1 


1 


2 


P.P-DUO 




ND 


ND 


14 


ND 


. 


ND 


65 


NO 


63 


NO 


5 


5 


m 


m 


ND 


'O 


3 


5 


ND 


TO 


i€ 


TO 


2 


TO 


*,DOT • me!40oiites 




10 


9 


?0 


5 


. 


i 


179 


5 


190 


6 


24 


7 


1 


J 


6 


3 


14 


8 


9 


1 


7 


1 


3 


2 


Enj'in 




fID 


HO 


. 


ND 


. 


riD 


13 


5 


7 


ND 


ND 


NO 


NO 


NO 


NO 


ND 


NO 


HO 


ND 


NO 


UQ 


TO 


NO 


TO 


Mey.iicnior 




NO 


rffi 


ND 


HD 




m 


ND 


NO 


NQ 


NO 


NO 


ND 


NO 


ND 


ND 


NO 


ND 


NO 


NO 


riD 


NC 


IJD 


NO 


TO 


M«3i. ^paitae 




I 


1 


3 


ND 


- 


1 


36 


4 


3 


NO 


ND 


m 


W 


ND 


m 


W 


ND 


ND 


NO 


TO 


TO 


TO 


TO 


TO 


H»;jiacilorot)en;ene 




9b 


29 


32 


1 


_ 


8 


250 


47 


31 


HO 


22 


w 


NO 


NO 


NO 


ND 


ND 


NO 


ND 


ND 


ND 


TO 


TO 


tiO 


:^i'-e. 




ND 


ND 


11 


ND 


. 


i 


640 


6 


23 


rr 


12 


rffi 


ND 


NO 


18 


8 


4 


10 


13 


TO 


16 


e 


ND 


'. 


IrnuUdn I 




1 


1 


m 


1 


. 


1 


15 


4 


12 


ND 


NO 


NO 


to 


to 


NO 


HD 


U) 


NO 


ND 


TO 


ND 


TO 


TO 


^0 


Tiiioaan il 




2 


1 


ND 


NO 


- 


1 


15 


6 


45 


ND 


NO 


ND 


ND 


ND 


10 


NO 


ND 


ND 


ND 


ND 


ND 


TO 


TO 


NO 


2,4-0 




ND 


. 


ND 


ND 




ND 


NO 


m 




. 


ND 


NO 


ND 


ND 


to 


ND 


NO 


ND 


ND 


NO 


TO 


TO 


TO 


110 


i;.*.6-T 




HD 


. 


W 


NO 


, 


NO 


ND 


NO 




- 


NO 


to 


to 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


TO 


TO 


NO 


2.4-OB 




IC 


. 


ND 


ND 


_ 


ND 


ND 


NO 


. 


. 


m 


NO 


W 


NO 


ND 


ND 


NO 


ND 


ND 


NO 


TO 


TO 


TO 


TO 


Si ivex 




NO 


- 


NO 


K) 


- 


ND 


W 


W 






ND 


IC 


ND 


NO 


ND 


to 


rffi 


ND 


NO 


ND 


TO 


TO 


NO 


TO 


^■3,4-Tricnio'"OP*ietol 




ND 


. 


W) 


NO 




ND 


ND 


ND 




, 


ND 


to 


ND 


ND 


NO 


ND 


NO 


NO 


ND 


to 


NO 


'to 


■JD 


ND 


Z,4 .b-Tricn loropfienol 




NO 




ND 


ND 


. 


ND 


ND 


NO 


. 


- 


NO 


to 


•« 


ND 


ND 


ND 


NO 


ND 


NO 


TO 


TO 


ND 


ND 


NO 


2,4,6-Trictiloroplienol 




NO 


- 


ND 


ND 


. 


ND 


ND 


ND 


, 


- 


ND 


NO 


NO 


ND 


ND 


ND 


62 


ND 


ND 


ND 


TO 


TO 


ND 


ND 


Peit jcJi 1 oropnenoi 




NO 




ND 


NO 


- 


NO 


ND 


ND 


- 


- 


ND 


to 


ND 


« 


W 


NO 


NO 


m 


ND 


ND 


TO 


ND 


TO 


TO 


Arsifiic 


8 


Z.5 


1.5 


2.0 


8.2 


3.5 


4.0 


4.2 


2.6 


3.7 


2.7 


8.2 


4.6 


2.4 


2.5 


14 


5.4 


7.6 


2.4 


2.4 


4.0 


3.4 


3-2 


3.3 


1-J 


tddn 'um 


I 


0.72 


0.5S 


0.65 


<D.40 


0.45 


0.68 


0.88 


0.60 


0-72 


eO.40 


0.60 


<0.40 


<:o.4o 


<ro.4o 


0.5Q 


<0.40 


0.40 


0.80 


0.B8 


<0.40 


<0.40 


<0.40 


<Q.40 


0.50 


Criromiuni 


25 


15 


9.5 


20 


170 


15 


25 


35 


16 


27 


7.9 


34 


8 


14 


7 


79 


5.8 


28 


19 


24 


20 


8.2 


15 


8 


It 


Copper 


25 


8.e 


7.5 


13 


32 


11 


16 


26 


13 


21 


5.5 


40 


3.8 


14 


9.5 


110 


10 


32 


12 


20 


18 


7.8 


15 


7 


8.5 


Leaa 


50 


13 


6 


10 


60 


6.5 


16 


33 


13 


19 


6 


56 


4.5 


12 


7 


200 


5 


98 


13 


31 


20 


10 


11 


4 


U 


Mercury 


0.3 


0.19 


0.51 


0.22 


0.86 


0.03 


0.J4 


3.2 


0.26 


0.96 


0.09 


0.23 


0.08 


0.07 


0.06 


0.67 


<0.01 


0.65 


0.04 


0.60 


0.10 


0.06 


0.06 


0.20 


Q.Vi 


NiCiel 


Z5 


7.2 


9.5 


7.5 


V 


U 


17 


30 


15 


18 


ZO 


25 


8.6 


8 


6 


38 


10 


10 


13 


10 


17 


6.5 


19 


9 


6 


/inc 


100 


63 


47 


150 


170 


55 


96 


140 


79 


110 


32 


170 


26 


67 


42 


460 


50 


330 


120 


200 


76 


210 


75 


36 


100 



Deio* aeie^-'oi limit. 



no data avs' lable 

3-graD Srnpek suffice seaimcnc ;0 to 3 r,™; caraposne pe' station. 



TABLE 14. oCBs AND ORGANOCHLORINE PESTICIDES ACCUMULATED BY FRESHWATER CLAMS [E lliptio complanatus) AFTEI^ 
Ifi DAY'S EXPOSURE - 1980. 



Siomonitoring 


% 

Fat 






Concentration* 


in ng/g 


= ppb wet 


weight 






Locdtion 






















PCBs 


Total DDT 
+ Metabol ites 


Mi rex HCB 


BHC 


Chlordane 


Dieldnn 


Endrin 


Heptachlor 
epoxide 


Lake Erie: 




















Thunder hay, Ont . 


l.Oj^O.2 


ND 


Tr. 


ND Tr. 


5+1 


2+3 


ND 


ND 


NO 


Upper Niagara River: 




















Buffalo Rwer mouth, N.Y. 


1.0+0.3 


Tr. 


Tr. 


ND Tr. 


4_tl 


6+4 


Tr. 


NO 


ND 


Cfiippawa Channel/ 




















Chippawa Ont. 


1.3+0.5 


23+4 


1U6 


ND Tr. 


5+0.5 


2+1 


ND 


ND 


ND 


Wei land River, Ont. 


0.4+0.1 


ND 


Tr. 


ND ND 


4 + 1 


Tr. 


ND 


ND 


1+2 


Tonawanda Channel , 




















Niagara Fal Is, N.Y. 


1.5+0.3 


79+8 


Tr. 


Tr . 4jf 1 


12+3 


8i2 


6_^8 


17+15 


9+8 


Lower Niagara River: 




















Queenston , Ont . 


0.2jhQ.1 


ND 


Tr. 


ND Tr. 


Tr. 


3+1 


ND 


ND 


1+2 


Niagara-on-the-Ldke/ 
Fort George , Ont . 


0.4jr0.1 


95n3 


Tr. 


ND Tr. 


ND 


ND 


ND 


ND 


1+2 


Detection Limit 




20 


5 


5 1 


1 


2 


2 


4 


i 



■ Values are mean and standa-'d deviation of 3 whole clam soft tissue analyses {shel 
NO = Not detectable (below detection limit). 
Tr = Trace, 



length - 6.5-7-2 cm). 



TABLE 15. HEAVY METALS AND ARSENIC IN ATTACHED FILAMENTOUS ALGAE (CUdophora sp.) - 1980. 



Sampl ing 




Con 


centration* 


. ;ig/9 = 


ppm, dr 


J' wei ght 










Location 


Arsenic 


Cactnium 


Cobalt 


Lead 


Zinc Antimony 


C h ("om i urn 


Copper 


Mercury 


Lake Erie; 






















Thunder Bay 




10. 


0.40 


0.70 


2.0 


32. 


0.1 


6.0 


6.0 


O.Oi 


Upper Niagara River; 






















Buffalo River, N.Y. 




35. 


0.98 


4.0 


41.0 


110. 


0.5 


16. 


20. 


0.04 


Buffalo River mouth, N.Y. 




15. 


0.95 


0.8 


9.3 


65. 


0.2 


7.0 


8.0 


<0.01 


Chippawa Channel /near Miller Cr. 


, Ont. 


7.6 


0.40 


2.2 


4.8 


39. 


0.1 


12. 


9.0 


<0.01 


Chippawa Channel/Chippawa , Ont. 




11. 


1.3 


3.2 


5.8 


46. 


0.1 


14. 


15. 


<0.01 


Tonawanda Channel / 
Niagara Fal 1 s, N.Y. 




10. 


1.5 


1.2 


8.3 


130. 


0.2 


16. 


12. 


0.02 


Lower Niagara River^: 






















Queenston, Ont. 




9.2 


0.90 


2.6 


4.8 


49. 


0.1 


11. 


14. 


<0.01 


Peggy's Eddy/Joseph Davids Pa^k, 


N.Y. 


12. 


0.73 


1.3 


7.0 


52. 


0.1 


13. 


12. 


<0.01 


Niagara -on -the -Lake/Fort George, 


Ont. 


12. 


1.1 


2.2 


7.0 


49. 


<0.1 


6.0 


12. 


<0.01 1 


Lake Ontario: 




■ 


















Niagara -on -the -Lake/ 
Fort Missi ssduga, Ont. 




9.5 


0.40 


0.6 


<2.0 


25. 


<0.1 


8.0 


4.0 


<0.0i 



Analysis of composite of samples taken along 20-30 m of shoreline in each sampling location. 



TABLE 16. PCBs AND OftGANOCHLORINE PESTICIDES IN YOUNG-OF-THE-YEAR SPOTTAR SHINERS - 1980. 



Sampling Site 



Lake Erie: 

Thunder Qay , Ont. 
Upper Niagara River: 

Chippawa Chann«T /Chippawa. Ont. 

Wei land River, Ont . 

Tonawanda Cha'vnel /Love Canal, N.y'. 10 

Tonawanda Charrnel/Litt ie River 5 

mouth, N.Y. 



Number 


Total 


I 


of 


Length, 


Fat 


Samples* 


(TTI 





Lower Niagara R)»«r: 
Queenston, Ont . 
Peggy's Eddy. Joseph Dd^ies Park, 

Niagara-on-the -^ake, Ort. 



54+^7 


1.9+0.7 


95_|^2 


53+2 


1.7+^0.4 


66+31 


50+4 


2.3+0.6 


56*14 


54+4 


2.2+0.5 


389*108 


57*4 


3.9+0.6 


397*127 



53+2 3.3+0.3 
58+4 2.8+0.5 

56*2 2.1+0.4 



Concentration 1n ng/g = ppb, ^hole fish, wet .weight 



PCBs Total DDT Mirex HC6 

+ Metabol ites 



'i--^/:/- ■<'-./'- Oiel dri n 

'bhC Chlordane 



266*51 



Detection Limit: 
IJC Objective: 



20 
100 



24+14 

13*9 
4+3 

18+11 
39+19 



41+9 



1000 



ND ND 



2*1 



11+2 4+3 



24+6 



5 
ND 



ND°=^Not"detectab'"^^" ^"^ standard deviation of number of samples analyzed - eac^ sample is a composite of 10 fish 
Tr = Trace 



20-9 



NO 


ND 


3+1 


9;^3 


ND 


ND 


in 


5^2 


5+4 


lj*2 


33j^l7 


1Q_^3 


13+4 


4+1 


26*6 


23*8 



26-7 



Tr. 

6+4 
ND 

Tr. 
3-3 



134+20 


11+7 


Tr. 


1+1 


7*2 


21_^9 


Tr. 


233*58 


36+17 


9*6 


9+7 


15*7 


14*£ 


6*3 



5+3 



TABLE 17. PCBs AND OftGANOCHLDRIME PESTICIDES CHANGES IN YOUNG-OF-THE-YEAR SPOTTAIL SHINERS SAMPLED AT 
NIAiiARA-ON-THE-LAKE, ONTARIO 



Year 


Number 

of 
Samples* 


Total % 
Length, Fat 


Conc'n in ng/g 


= ppb, whole fish 


, wet wt. 


Approx . % Decl me 
Since 1975 


Sampled 


PCB 


Total DDT - 
+ Metabol ites 


Mirex 


PCB Total DDT 

* Metaboi 1 tos 


1975 


5 


56+4 2.3+0.3 


690n95 


244+52 


NA 




197; 


7 


5Ki 2.5*0. b 


654j^l70 


157+38 


13+4 


5 36 


1978 


8 


5U1 1.9+_0.2 


320+49 


99+49 


29+8 


54 59 


1979 


8 


50+2 2.4*0.4 


153+23 


26+9 


^2 


78 89 


1980 


7 


56+2 2.1+0.4 


266_;:51 


41+9 


11+2 


61 83 






Detection Limit: 
IJC Objective; 


20 

100 


6 

1000 


5 

ND 





* Data indicates mean and standard deviation of number of samples analyzed - each sample Is a composite of 10 fish 
NA = No data availaole 



TABLE 18. ORGANOCHLORINE CONTAMINANTS IN YOUNG-OF-THE-YEAR SPOTTAIL SHINERS, 1979 & 1980. 
(concentrations* in ng/g = ppb, wet weight, whole fish). 



Parameter 



1,2,3-Trichlorobenzene 

1,2,^-Trichlorobenzene 

l,2,3»4-Tetrachloroben2ene 

l,2:.3.5-Tetrachlorobenzene 

1 ,2,4,5-Tetrachlorobenzene 

Pentachlorobenzene 

Hexachlorobenzene 

Octachlorostyrene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

Pentachlorophenol 



Lower Niagara River 



Niagara-on-the-Lake, Ont 



1979 



7-13 
27-220 

4-31 

1-20 
11-18 
Tr-5 
10-22 
12-33 

7-28 



1980 



ND 
NO 
ND-8 
ND 
ND 

8-18 
7-11 
8-10 



Peggy's Eddy/Joseph 
Dayies Park, N.Y. 



1979 



1980 



ND-i3 

ND 

18-30 

28-43 

ND 

17-24 

12-16 

4-7 



Lake Erie 



Centre Creek, Ont. 



1979 



ND-1 



* Range of concentrations in two (1979) or three (1980) samples, each composed of 10 fish. 

ND = Not detected (below detection limit of -^2 ppb). 

Tr = Trace. 

- = No data available. 



1980 



ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 



Table 19. CONSUMPTION GUIDELINES FOR SPORTS FISH FROM THE NIAGARA RiVER - 1980.* 



UnlimiiMl Umittd ia<ilM Don rEl( Al Wi 0ccii>Dn4 Uti\i OiU Nor 

Co«'»"'"[iiion Con5umol")i Consumpi^on Onl» *Yjiii6* 



C^ <55« <tU 



<4< 



Comom'tiition Consonimi'ion Conso'-!"lliOB H< IMS mangfc Rtp«s n«a5(0n'<«J [)onn»« noi 



Fish siie incanbfflelfM (>nc>^ii Lsngugut du ooisson an nniimAnc* (ooucalj 



WaMTDorty 'CoutidMu 



Fi*h SfMon ' E*MCPi M oomon 



ISM 20-2S rS-JO M-3S 3S-«S «SSS 5i 6S SSTS ^ 

iMl (d-lOl |tO-l?l i1Zh| |1*.I8' (I8;!l |Z7-?6l ■,?6-Mi • (30i 



(Upper) Niagara River 
Riviere (Superieur) Niagara 

(MHiet C'eeit iRuisseau Mihgn 

4258/7857 

(Niagara R U MM R de Niagara) 



Smallmouth Bass^ ^ 
Achjgan k petite bouche'^ 


* C^ <:>! •Ci:^ Cii:^ * * 


* 


* 


Yellow Perch^ ^ 
Perchaude^ 


Ci^ di^i -Oa * * * * 


* 


* 


White Sucker^ ^ 
Meunrer nolr^ 


* C^i C^3 C>i <C>i ^>< * 


* 


* 



(Lower) Niagara River 
Riviere (Bas) Niagara 

|Quee(i5'on) 

4310/7903 

(Niagara R M MM R deNiagaral 



Coho^ 
Saumon coho^ 


* 


* * * * 


* * '^ii^ <i^ *^:^ 


Yellow Perch^ 
Perchaude^ 


* 


C^ Ci^ C^ * 


« * * * * 


American Eel^ 
Anguille d'Am6rique^ 


* 


* * * * 


* c:::>3 <»< ^a^ *^:^ 


White Sucker^ 
Meunier noir^ 


* 


* * c:^^ c^ -c^i <^« * * * 



Contaminant identification 

The type of laboratory tests earned 
out on each species listed in the 
tables can be determined by noting 
the small number ( 1 .2.3.4,5 or 6) 
that appears atler each species 
name and then checking this 
number against the lollowing: 

Key to Analysis: 

1 - Mercury 

2-Mercury. PCB. mirex and pesticides. 

3-PCB, mirex and pesticides 

4 -Mercury. PCB and mirex 

5 - Mercury, other metals. 

PCB, mirex and pesticides. 

6 - Mercury, other melals 
Example 

A species name followed by a 2 has 
been analysed for mercury. PCB. 
mirex and pesticides. 

The fact that testing for a particular 
contaminant was earned out does not 
necessanly mean that the fish will 
contain this substance 



Fish with less than 0.5 parts per million 
mercury are identified in the tables of 
this book by<:^^^ . 

Fish containing between 0.5 and 1.0 
parts per million, identified by<5iy4 , 
and fish with 1 .0 to 1 .5 parts 
per million, identified by <J>< . can 
be eaten by adults (except women of 
chiidbeanng age) m restricted 
amounts as indicated in the 
consumption guidelines Fish with 
mercury levels in excess of 1.5 parts 
per million, identified by^j^ . 
should not be consumed. 



Fish exceeding 2.0 ppm PCS , 

0.1 ppm mirex, or 5,0 ppm 

DDT are ideniitied m the tables of this 

book by <^^ 



^From "Guide to Eating Ontario Sports Fish 
Ontario, 1981. 



- 1981, Great Lakes" - Government of 



Table 19. CONSUMPTION GUIDELINES FOR SPORTS FISH FROM THE NIAGARA RIVER 
Cont'd, 



- 1980.* 



Consumption guidelines 

The following guidelines reflect the 
maximum recommended 
consumption ol fish according to 
contaminant content and duration of 
Itshing vacation — one-week, 
two-weeks, ihree-weeks. and more 
than three weeks Fishing holidays 
should be spaced at least six months 
apart if the maximum recommended 
tor ci^yj <f>4 or «^^ has 
been consumed. 

Laboratory analyses are earned out 
on lean, dorsal musde tissue and ihe 
consumption guidelines are based 
on this portion of the fish Persons 
consuming fish prepared in other 
ways (eg. whole fish, fish steaks, 
portions with skin and bone intact, 
ett ) should be aware ihat the 
contaminants PCB. mirex and DDT 
associate with fatly tissue and may 
be at higher concentrations in the 
whole fish, fish steaks, etc. than in the 
sample tested. 

If fish indicated in the tables by a 
^«p4 symtxil are to be eaten, it is 
recommended that only boneless, 
skinless fillets be consumed 

Children under 1 5 and women of 
childbeanng age should eat only<;;^;;2il. 



Short-term Consumption 

Fltli Category On»>WMk 


Two-Wmks 


TtwM-Weekt 


Long-Term Consumption 
Flih Category Meals 


C>i 


No restrictions 


No restrictions 


No reslnclions 


c:>3 


No restrictions 


<s^ 


10 meals per wK 
2 3 kg /wh 
(S 1 Ib./wk.) 


5 meals per wk 
t Shg /wk. 
(2 Bib /wk ) 


4 n>ea<s per wk 
95 kg J wk 
(2.1 lb 'wk ) 


<s^ 


226 kg /wk 
0-5 ID /wk 


ox 


7 meals per wk. 
1 54 kg /wk 
(3 4lb/wk) 


4 meals per wK. 
86 kg./wk. 
(1,9lb-/wk.) 


3 meals per wk. 
63 kg wk 
(1 4 Ib./wk ) 


*Th* 


136 kg /wk. 
Q 31b /wk 

None 


<;^ 


None 

1 0' 2 meals/wk 
45 kg /wk 

(1 lb/wk-» 


None 

1 or 2 meals/wk 
45 kg./wk 
(1 Ib./wk ) 


None 

1 or 2 meals/wk 
45 kg /wk 

( 1 lb /wk 1 


<^ 


1 or 2 meals per 

fTXjnth 

45 kg /mo 

(1 lb /rrvo.) 



Applying the guidelines 

t. No restnciions are placed on 
consumption of fish in<^|^;;^ 
category according to federal 
guidelines. 

2. Women of childbeanng age and 

children under 1 5 years of age 
should eat only fisb from <r^ 
category 
3 Fishing holidays should be 
spaced ai least six months apart if 
the maximum recommended 
meals for <5ia . <J>< or «^^ 
has been consumed 

4. Anglers should not take home (ish 

for later consumption unless it is 

from c^: category 
5- A meal is considered to be 

approximately eight ounces 

(230 grams} 

*Fro(n "Guide to Eating Ontario Sports Fish - 1981, Great Lakes" - Government of 
Ontario. 1981. 



TABLE 20. 
ENVIRONMENT ONIARIO 

?.3.7.a-TCUD (DIOXIN) lEVRS IN FISH 

(ANALYSIS or FILLET SAMPLES FROM FISH COLlECIED IN 1980 



4t ef J-l^ 17 /? 



lOCATlUN 

UnptT Nid'jdra Ri ver 
TtliTTeFTr:] ' 



L o wcr IJ laj ar^_R_i_ver 
XyUuensfonl 



L^V. e Oii Urio 

at Jordan Harbour 

Lak i' Ontario 
at ircdil^TTTver 

Id}' L' On tar 10 

a I IRTd r fiHTcrie ra t i ng 

Stdlion 

Lal.e O_ntario 
■HTurrLTS Pa'rV.. 
Scarborouyh 

LakeUntdMO 
B a y of Quinte 

IdV. L r 1 c 

a t To r"nio ve r 

Octroi I R 1 ver 

at FiyliTrn'g^sland 

L ake Huron 
Point Itlward 

L a k c Hurun 
at Owen Sou n d 

Lak e 2^iiron 

?I~Sl. Joseph Island 

Lake Supc riur 
aT~Tluitid(rr Bay 

Grand R i vi-^r - 
CdnaijriijijjijeCr^ 
upslruani of I imi ra 

Can a q a g u] ue Cr . 
downslrcain of Tlmira 



TOTAL 



SPECIES 

Yellow Perch 
White Sucker 
Siiiallmoulh Bass 

AiiiLTican Eel 
WdUeye 
Rainbow Trout 
■Jorthern Pike 
Miiskel luntje 
Yellow Perch 

lirown Ifuut 
White Bass 

Coho Salmon 
Smelt 



Lake Trout 

Yellow Perch 
White Perch 

Rainbow Trout 
Yellow Perch 
Lake Trout 
Rainbow Trout 
Walleye 
Lake Trout 
Rock Bass 



White Sucker 
Ruck Bass 
Brown Bui Ihead 



6 
6 

3 
3 
6 
6 
6 
6 
2 



4 
1 

1 

113 



# SAMPLED 


# POSIUVL AT 
THE 10 PPT 
OEIECTIUN LIMll 


2.3,7.8-TCOO 
RANGE [PPI) 


6 
1 
1 












NO 


5 
1 
1 
1 
1 
6 














[JU 
Nl) 
NO 
NO 
NO 
NO 


13 
6 




7 
2 




NU - 19 
NO - 19 


8 









NO 


8 




1 




NO - U 







_0 

14 



NO - 19 
NO - 16 

m 

NO 
ND 
M) 

m 

NO 

ND 



ND 

m 

NO 



NO - not detected at the 10 parts per trillion detection limit 

* Results of more recent analyses released October 26/81 showed an averaye U'vel 
of 19.7 ppt {range: 15-26 ppt) in 9 lake trout froDi the Port Credit area. 



TABIZ 21a. 5^^f JJ^f«^^^5|^J«(J^" ^\?80''''' ^''^^^^^^'^^^^ PESTICIDES AND DIOXIN IN RAW WATER AT TREATKEST PLANT INTAKES (a) AHD IH UPPER NIAGARA 



Parameter 



PCS* 

Aldr In 

Dieldrin 
ot-8HC 
4-BHC 

Lindane t/'-BHC) 
«-ChIordane 
/-Chlordane 
£ DDT+Mecabolites 
Endrin 
Heptachlor 
Heptachlor epoxide 
KexachlorobenEene 

Chcb) 

Mirex 

Thiodan I 

K-Endosulphan) 
Thiodan II 

(^-Endosulphan) 

Dioxin 



1978 UC 
Spec . 
Objective 



0.00! 



O.OiO 
0.060 

0.003 
0.002 

0.001 



1978 ^DE 
A<]uacic 

Objective 



0.001 



I 0.001 



0.010 
0.060 

0.003 
0.002 

■0.001 



<det. limit O.OOi 



•0.003 



Nlagara-on-f,ife Lake (a) 



1979 



1980 



N n Range 



ND- 0.020 

ND 

HD-O.OOl 
ND-0.003 

ND 
ND-0.002 

ND 

ND 

ND 
NEK0.003 

ND 
ND-0.010 

ND 



7 ND 

7 1 ND-0.003 

7 ND 



- 



N n Range 



13 2 ND-0.032 



12 



U 



ND 
ND- 0.005 



8 ND-0.005 



ND 

ND-0.001 

ND 

ND-0.003 

ND 
ND-0.009 

ND 
ND-0.008 
ND-0.005 



12 ND 

12 ND 



ND 



ND 



N ■■ Number of samples 

n = NunOer of samples witti detectable concentration of compound. 
ND - Not detected (below detection limit) 
- " Not available 



1979 



Niagara Falls (a) 



1980 



N n Range 



N n 



7 



7 



- 



ND 

ND 
fJD-0.002 
ND-0.005 
ND-O.OOl 
ND-0.003 

ND 

ND 
ND-0.005 

ND 

ND 

ND 

ND 



7 ND 

7 1 ND-0.002 



ND 



11 



12 



Range 



12 2 ND-0.030 



ND 
N&-0.005 
ND-0.005 
ND-0.001 
ND-0.005 

ND 
ND-0 . 002 

ND 
ND-0.011 

HD 
ND-0.002 

ND 



10 HD 

110 ND 



ND 



ffi) 



Fort Erie (b) (I) 



1979 



Range 



7 



7 

7 

7 

7 



7 
7 



- 



HD 



ND 

2 ND-0 . 004 

1 ND-O.OOi 



ND 
ND-0.003 

ND 
ND-0.001 



7 2 ND-0.005 



HD 

ND 
ND 

»D 

ND 

ND 



ND 



St. Catharines (a 



1980 



Range 



12 1 ND-0.030 



11 



1! 



ND 
NO-O.OlO 
ND-0. 006 
N -0.004 
ND-O.OOL 

ND 
ND-O.OOl 

ND 

ND 

ND 



11 

11 

11 

U 2 ND-0. 014 

n 



ND 



10 ND 

11 ND 



ND 



ND 



(1) Fort Erie sampling locations: 

Dec/74 - Oct/80 - Fort Erie boat ramp 
Nov/80 - Oec/ao - Niagara Christian College 



1980 



N n Range 



5 



5 



ND 

ND 
ND 
ND-0. 006 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND 



ND 



TABLE 21b. CONCENTRATION RANGE Ug/ 1 = ppb) OF HYDROCARBONS IN RAW WATER AT TSEATMEITT PLANT INTAKES (a) AND IN UPPER NIAGARA RIVER WATER Cb) DURING 
1979 AND 1980 







^ 


isRara-on- 


Che- 


Lake (a) 






Niagara Falls 


(a) 






Fort 


Erie 


1 
Cb) (2) St. 


Catharines (a) 






1979 


1980 


1979 


1980 


1979 


1980 


1980 1 


Parameter 


N 


n 


Range 


N 


n 


Range 


N 


n 


Range 


N 


n 


Range 


N 


n 


Range 


N 


n 


Range 


N 


n 


Range 


Alkanes: 












































Kexane 


9 


3 


ND-<0.001 


14 


6 


ND-<0. 1 


9 


3 


ND-<0.001 


13 


6 


ND-<0.1 


9 


1 


SD-<0.001 


14 


3 


ND-0.4 


8 


2 


ND-0. 1 


PenCane 


9 





ND 


14 


2 


ND-<0.1 


9 





ND 


13 





ND 


9 





ND 


14 


.0 


ND 


8 





ND 


Alkenes : 












































Methyl pentene 


9 





ND 


14 





ND 


9 


1 


ND-{*) 


13 





ND 


9 





ND 


14 





ND 


8 





ND 


AUphaCics: 


9 


3 


ND-(+) 


14 


3 


ND-C+) 


9 


4 


ND-<0.001 


13 


3 


ND-C+) 


9 


4 


ND-<0.001 


14 


2 


ND-C**) 


8 


2 


ND-(+) 


HalogenaCcd aliphatics: 












































Carbon tetrachloride 


9 


1 


ND-<0.001 


14 





ND 


9 





ND 


13 





ND 


9 


1 


ND-0.012 


14 





ND 


8 





ND 


B roino f o nn 


9 





ND 


14 





ND 


9 





ND 


13 





ND 


9 





ND 


10 





ND 


8 





ND 


Chloroform 


9 


5 


ND-0.5 


14 


14<0.001-2.4 


9 


3 


ND-0.4 


13 


11 


ND-0.6 


<? 


5 


ND-0.8 


10 


8 


ND-1.5 


8 


8 


<0. 001-4. 5 


Ch 1 o rod ib romome C hane 


9 


2 


KD-{+) 


14 


2 


ND-0.2 


9 


1 


ND-C+) 


n 


2 


ND-<0.001 


9 


1 


ND-f*) 


10 


2 


ND-0 . 1 


8 


2 


ND-0. 9 


Dich lorobromome thane 


9 


2 


ND-0.2 


14 


2 


ND-0.3 


9 


I 


ND-0.1 


13 


1 


ND-0.1 


9 





ND 


10 


1 


KD-0.2 


8 


5 


ND-3.0 


Dichloroethane 


9 


I 


Nl>-<0.001 


14 





ND 


9 





NO 


13 





ND 


9 





ND 


10 





ND 


8 





ND 


Trichloroethane (1,1,1-) 


9 


1 


ND-C+) 


14 


3 


ND-0.4 


9 


1 


ND-C+) 


13 


1 


ND-0.2 


9 


1 


ND-(+) 


14 


2 ND-<0.001 


8 





ND 


Trichlorotrifluoroethane 


9 





ND 


14 





ND 


9 





ND 


13 





ND 


9 


1 


ND-t+) 


14 





ND 


8 





ND 


Dich loropropane 


9 


1 


ND-<0.001 


14 





HD 


9 





ND 


13 





ND 


9 





ND 


10 





ND 


8 





ND 


Methylene chloride 


9 


5 


ND-9.0 


14 


11 


ND-2.1 


9 


6 


ND-4.0 


13 


12 


ND-39.5 


9 


7 


ND- 3 . 


14 


12 


ND-10.2 


8 


8 


<0. 001-1. 2 


TrichloroethyLene 


9 


5 


ND-0.ia4 


14 


6 


ND-0.1 


9 


2 


ND-0.025 


13 





ND 


9 


5 


m-7.7 


14 


1 


ND-0. I 


8 





ND 


Tetrachloroethylene 


9 


4 


ND-0.1 


14 


3 


ND-0 . 1 


9 


1 


ND- 0.006 


13 





ND 


9 


4 


ND-1.0 


14 





ND 


8 





ND 


Arotnat i cs : 












































Benzene 


9 


4 


SD-0.263 


14 


8 


ND-0.6 


9 


5 


ND-0.059 


13 


9 


ND-1.2 


9 


5 


ND-2.2 


14 


10 


ND-0.3 


8 


6 


ND-0.6 


Ethyl benzene 


9 





ND 


14 





ND 


9 


1 


MD-0.2 


13 





ND 


9 





ND 


14 





ND 


8 


1 


ND-<0.001 


Di-ethyl benzene 


9 


1 


ND-Q.059 


14 





ND 


9 





ND 


13 





ND 


9 





ND 


14 





ND 


8 





ND 


Toluene 


9 


3 


ND-0.049 


14 


S 


ND-0.3 


9 


7 


ND-0.3 


13 


7 


ND-O.I 


9 


4 


ND-2.9 


13 


6 


ND-0 . 1 


8 


3 


ND-O.I 


Xylene (s) 


9 


2 


ND-0.03 


14 


6 


ND-0.4 


9 


1 


ND-(*) 


13 


6 


ND-0.2 


9 


2 


ND-0.025 


14 


5 


ND-0.4 


8 


1 


ND-(<-l 


Styrene 


9 





ND 


14 





HD 


9 





ND 


13 





ND 


9 





ND 


14 


4 


ND-<1.0 


8 





ND 


Halogenated aromaCics: 












































Dichlorobenzene 


9 





ND 


14 


2 


ND-<0.1 


9 





ND 


13 





ND 


9 





ND 


14 





ND 


8 





ND 


Chi oro toluene isomer-! 


9 





ND 


14 


1 


ND-<0 . 1 


9 





ND 


13 





ND 


9 





ND 


14 





ND 


8 





ND 


Chlorotoluene i3ooier-2 


9 





ND 


14 


1 


ND-<0. 1 


9 





m 


13 





ND 


9 





ND 


14 





ND 


8 





ND 


m-Ch 1 oro toluene 












































trifluoride 


9 


1 


ND-(*) 


14 


9 


ND-<0. 1 


9 





m 


13 





ND 


9 





ND 


14 





ND 


8 





ND 



tABli:21b.conc'd 





Niagara-an- 


the-Lake 


Ca) 






Niagara 


Falls 


(a) 






Fort Erie 


Cb) 


CI) 


St. 


Ca 


tharines (a) 




1979 


I960 


1979 






1980 


1979 






1980 


1980 1 


Parameter 


N 


n 


Range 


N 


n 


Range 


N 


n 


Range 


N 


n 


Range 


N 


n 


Range 


H 


n 


Range 


H 


n 


Range 


Alcohols: 












































n-Butanol 


9 





m 


U 





ND 


9 





ND 


13 





ND 


9 





ND 


14 


n 


ND 


a 


1 


ND-(*) 


sec-Butanol 


9 





m 


14 


3 


NI>-<0.1 


9 





ND 


13 


3 


ND-<0 . 1 


9 





HD 


14 


n 


ND 


8 





ND 


terC-Butanol 


9 





my 


U 





ND 


9 





ND 


n 





ND 


9 


n 


ND 


14 


3 


ND-I.O 


H 





ND 


Echers: 












































Ether 


9 


1 


ND-<0.001 


14 





ND 


9 


1 


ND 


13 





ND 


9 





ND 


14 





ND 


R 





ND 


Dt-ethyl ether 


y 


2 


ND-Ct) 


14 





ND 


9 


1 


ND- ( ♦ ) 


13 


I 


ND-{+) 


9 





ND 


14 


1 


ND- C + ) 


fl 


n 


ND 


Methyl furan 


9 





ND 


!4 





ND 


9 





ND 


13 


1 


ND-(*) 


9 





ND 


14 


1 


ND-(+) 


a 


n 


ND 


Aldehydes; 












































Butanal 


9 





ND 


14 





ND 


9 





ND 


13 





ND 


9 





HD 


14 


4 


HD-<1.0 


a 


n 


HD 


I so but anal 


9 





HD 


14 





ND 


9 


1 


ND-{+) 


13 





ND 


9 





ND 


14 


n 


ND 


8 


n 


NO 


Hexanal 


9 





ND 


14 


6 


ND-<0. 1 


9 





ND 


13 


5 


ND-<0. 1 


9 





ND 


14 


4 


ND-0.5 


8 


h 


ND-0.2 


Bunraldehyde 


9 





ND 


14 





ND 


9 





ND 


13 


1 


ND-(*) 


9 


n 


NO 


14 


4 


ND-<I .0 


a 


1 


ND-(*) 


Ketones: 












































Hexenone 


9 





ND 


14 





ND 


9 





ND 


13 





ND 


9 





ND 


14 


1 


ND-<1.0 


a 





ND 


Sulphides: 












































Carbon d isulph ide 


9 


z 


m-C*-) 


14 


1 


ND-(*) 


9 


1 


ND-(+) 


n 





ND 


9 


1 


ND-(*) 


14 





ND 


a 


n 


ND 


Oiethyldisulphide 


9 





ND 


14 





ND 


9 





HD 


13 





HD 


9 





ND 


14 





ND 


8 


1 


ND~(*) 



NO 

( + ) 
(*♦) 



Number of samples 

Number of samples vi\th detectable concentration of compound. 

Not detected <below detection limit which varies with compound, 

but generally is in the range of 0.2-0.5 ppb) 

Present but not quant itaCed 

More than one o£ this group observed 



(1) Fort Erie sampling locations: 

Oec/74 - Oct/80 - Fort Erie boat ramp 
Nov/80 - Oec/80 - Niagara Christian College 



TABLE 21c. CONCENTRATION (pCi/1) OF HADIONUCLIDES IN RAW WATER AT TREATMENT PUNT INTAKES (a) AND UPPER NIAGARA RIVER WATER Cb) 
DURING 1979 AND 1980». 





1978 H4WC (1) 
Drinking Water 


1978 MOE 
Drinking 


NiaRara-on-the-Lake (a ) 


Niagara Falls (a) 


Fort Erie 


(b) Vl: 


St. Catharines 'a) 




















Max. Accept- 


Wat^r 


1979 


1980 


1979 


1980 


1979 


1980 


1980 


Radionuclide 


Conc. 


Criterion 
















Gross alpha (o< ) 








<1 




< 1 




<1 


<1 


Gross beta { /i ) 


- 


1,000 


- 


3 


-. 


2 


_ 


2 


2 


Cesium 1 34 


- 


- 


<30 


<15 


<30 


<15 


<30 


<15 


<15 


Cesium 137 


1,350 


- 


<30 


<15 


<30 


<15 


<30 


<15 


<15 


Cobalt 60 


- 




<30 


<15 


<30 


<15 


<30 


<ri5 


<15 


Radium 225 


27 


3 


- 


0.2 


_ 


0.1 




0.9 


0.2 


Strontium 89 


- 


- 


< 0.1 


<0.3 


0-3 


<0.3 


<0.1 


<0.3 


<0.3 


Strontium 90 


270 


10 


0.7 


1.0 


0.6 


0.7 


0.7 


1.8 


0.3 


Tritium 


1,080,000 


- 


- 


- 


- 


- 




- 





Valuea prefixed by "< " are detection limits (Ontario Ministry of Labour) 

- = Not available 

• = One sample only each year 

Cl) Health and Welfare Canada "maximum acceptable concentration" values were converted from Becquerels (Bq)/! to picocuries fpCD/l 
using the relationship: 1 Bq/1 = 27 pCi/1. 

(2) Fort Erie sampling locations, 1979 & 1980: Fort Erie boat ramp. 



TABLE 22a. CONCENTRATION RANGE (;jg/l = ppb) OF PCBs . ORGANOCHLORINE PESTICIDES AND DIOXIN IN TREATED WATER AT TREATMENT 
PLAN! INTAKES DURING 1979 AND 1980. 





1978 H&WC (1) 

Drinking Water 
Max. Accept. Cone. 




Niagara-on- 


the 


Lake 






Niagara 


Falls 




St. 


1 
Catharines 1 


Parameter 


1979 


1980 


1979 


1980 


1980 1 


N 


n Range 


N 


n Range 


N 


n 


Range 


N 


n 


Range 


N 


n Range 


PCBs 


- 


5 


ND 


9 


ND 


4 





ND 


8 





ND 


5 


1 ND-0.020 


Aldfin 


|0.7 


5 


ND 


8 


ND 


5 





ND 


7 





ND 


4 


ND 


Dieidnn 


J 


5 


1 ND-0.002 


8 


2 ND-0.015 


5 





ND 


7 


1 


ND-0-001 


4 


ND 


o<-BHC 


- 


6 


ND 


8 


3 ND -0.006 


5 


1 


ND-0.001 


7 


3 


ND-0.005 


4 


1 ND-0.005 


/S-BHC 


- 


5 


ND 


8 


ND 


S 


n 


ND 


7 


n 


ND 


4 


ND 


Lindane (/-BHC) 


4 


5 


ND 


8 


3 ND-0.001 


5 





ND 


7 


1 


ND-O.OOI 


4 


ND 


a^-Chlordane 


-7 


5 


ND 


8 


ND 


S 





ND 


7 


n 


ND 


4 


ND 


/-Ch lordane 


J 


5 


ND 


a 


ND 


5 





ND 


7 


1 


ND-O.OOl 


4 


ND 


i DDT+Metabo; ites 


30 


5 


ND 


8 


ND 


5 





ND 


7 





ND 


4 


ND 


Endr in 


0.2 


5 


ND 


8 


1 ND -0.005 


5 





ND 


7 


1 


ND-0.020 


4 


ND 


HeptdcMlor 


}^ 


6 


ND 


8 


ND 


5 





ND 


7 





ND 


4 


ND 


Heptach lor epoxide 


5 


1 ND-0.001 


8 


ND 


5 


n 


ND 


7 


1 


ND-0.001 


4 


ND 


Hexachlorubenzene 


- 


5 


ND 


8 


ND 


5 


n 


ND 


7 





ND 


4 


ND 


(HCB/ 




























Mi rex 


- 


5 


ND 


7 


ND 


4 





ND 


fi 


n 


ND 


4 


ND 


Thiodan I 


- 


5 


1 ND -0.004 


8 


ND 


5 





ND 


7 





ND 


4 


ND 


^-Endosulphan ) 




























Thiodan II 


- 


5 


ND 


8 


ND 


S 





ND 


7 





ND 


4 


ND 


(y«-Endosul phan; 




























Dioxin 


- 





- 


9 


ND 





- 


- 


10 





ND 


C 


ND 

1 



N = Number of samples. 

n = Number of samples witli detectable concentration of compound 

ND = Not detected {below detection limit). 

- = Not aval I aDle . 



(1) 1978 Health and Welfare Canada -maximum acceptable 
concentrations in drinking water, 

{2} Fort Erie sampling locations: 

Dec/74 - Oct/80 - Fort Erie ooat ramp 
Nov/80 - Dec/80 - Niagara Cn^istian College 



FABLE 22 b. CONCENTRATION RANGE (^ig/l = ppb) OF HYDROCARBONS IN TREATED WATER AT TREATMENT PLANT INTAKES DURING 1979 AND 1980. 



Parameter 



1978 H&WC {1} 
Drinking 
Water Max, 
Accept. Cone. 



Al kanes ; 

Hexane 

Pentane(s) 
A] kenes : 

Metnyl pentene 
Al iphatics: 
Halogenated al iphatics: 

Carbon tetrachloride 

Bromoform 

Chloroform 

Ch 1 rod ibromome thane 

Dichlorobromomethane 

Dicti loroiodomethane 

Dichloroethane 

Trichloroethane (1,1,1-) 

Trichlorotri f luoroethane 

Dicn loropropane 

Methylene chloride 

Tricnloroethy lene 

Tetrachloroethylene 
Aromatics: 

Benzene 

Ethyl benzene 

D1 -ethyl benzene 

Cumene 

To I jene 

Ethyl tol uene 

Xylene(s) 

Sty rene 



350 



1979 



Niagara -on -the -Lake 



"R n Range 



1980 



"N ri Range 



1979 



Niagara Fal I s 



5 
5 



m 

ND 



5 ND 

5 3 ND-(+} 

5 ND 

5 4 ND-0.889 

5 5 8.0-20.0 

5 6 <0.001-(t) 

5 5 (+)-20.0 

5 NO 

5 ND 

5 1 ND-1+) 

5 ND 

5 NO 

5 5 0.147-0.400 

5 5 <0. 001-0. 231 

5 4 ND-0.340 

5 3 ND-0.324 

5 2 NO-0.062 

5 ND 

5 1 ND-0.061 

5 5 0.100-1.9 

5 1 ND-0.105 

5 3 ND -0.182 

5 ND 



11 
11 

11 
11 

11 
11 
11 
11 
11 
11 
11 
U 
11 
11 
11 

u 
11 



3 ND-«0.2 

2 ND-«0.5 

ND 

2 ND-^++) 





10 

11 

11 

11 

2 



2 





10 

5 





ND 
ND-0.4 
4.1-9.1 

1.7-5.2 

3.6-13.5 

ND-(i-) 

ND 

N0-<0.001 

NO 

ND 

ND-3.0 

ND-0.1 

ND 



U 8 ND-1.9 

11 ND 

11 ND 

11 ND 

a 11 <0. 001-0. 

11 ND 

11 5 ND -0 . Z 

11 ND 



Range 



5 

b 

5 

5 3 



ND 
NO 

ND 
ND-(0 



5 ND 

5 4 ND-Q.600 

5 5 10.6-18.0 

5 5 <0.001-{+) 

5 5 (+)-8.3 

5 ND 

5 ND 

5 ND 

5 NO 

5 ND 

5 5 0.200-4.0 

5 2 ND-0.031 

5 1 ND-0.012 

5 3 ND-0.45 7 

5 3 ND-0.100 

5 ND 

5 ND 

5 5 0.070-0.900 

5 ND 

5 1 ND-[+) 

5 ND 



TsW 



St . Catharines 



N n Range 



11 
11 

U 
11 

11 
11 
11 
11 

u 
11 
11 
11 
11 
11 
11 
11 
11 

11 
11 
11 
11 
11 
11 
11 
11 





u 
u 
11 
11 

3 


2 





10 



1 



1980 



3 ND-*0.3 

1 ND-N0.3 

ND 

1 ND-[+*) 



ND 
0.2-0.7 
2.0-7.6 
1.7-6.1 
3.0-11.3 
ND-<0.001 

ND 
ND-0.4 

ND 

ND 
ND-10.9 

ND 
ND-<0.001 

ND-l.B 

ND 

ND 

ND 
ND-0.5 

ND 
ND-0.3 
ND-(i') 



N n Range 



7 2 ND-rtiO.l 
7 2 ND-.V0.5 



7 
7 2 



ND 
ND-(^) 



7 ND 

7 7 0.3-0.7 

7 7 2.9-10.0 

7 7 2.5-5-6 

7 7 4.7-18.1 

7 3 ND-<0.001 

7 ND 

7 1 ND-<0.001 

7 NO 

7 1 ND-0.1 

7 6 ND-1.5 

7 ND 

7 NO 



NO-0.4 
ND 
ND 
ND 

ND-0.5 
ND 

ND-0.1 
ND 



TABLE 22 b. cont'd 



Parameter 



1978 HSWC (1 

Drinking 
Water Max. 
Accept. Cone, 



Halogenated aromatics: 

Chlorobenzene 

D1chl orobenzene 

Chlorotoi uene isomer-1 

Chlorotol uene isomer -2 

m-ChlorotoI uene 
trif iuoride 
Alcohol s: 

n-Butanol 

sec-Butanoi 

tert-ButanoJ 
Ethers: 

Ether 

Di -ethyl ether 

Methy) furan 
Aldenydes : 

Butanal 

Isobutanal 

Hexana] 

Benzaldehyde 
Ketones ; 

Hexenone 
Sui phides: 

Carbon disulphide 

Diethy Idisulphide 



N 
n 
ND 

*i 

■H- 
IV 
< 



Niagara-on -the -Lake 

"R n Range ' R 



5 2 ND-0.021 

5 ND 

5 ND 

5 ND 

5 Z N0-(*-) 



5 
5 
5 



5 



ND 
NO 

NO 

ND 
NO 
ND 

ND 
ND 
NO 
NO 

ND 



5 1 ND-(+) 
5 ND 



11 



U 

11 



Range 



j^rr 



Niagara Falls 



N n 



Range 



11 ND 

11 1 ND-CO.OOl 

11 2 ND-<0.001 

11 NO 



ND-vO.l 










ND 


5 





ND 




1 


ND 


-<0.001 


5 





ND 









ND 


5 





ND 









ND 


5 





ND 









ND 


5 





ND 









ND 


5 


D 


ND 




1 


ND 


-*0.1 


5 





ND 









ND 


5 





NO 




4 


ND 


-*0.4 


5 





ND 









NO 


5 





ND 



11 



ND 



2 ND-«0.1 

N 



5 

5 

5 

5 

5 



5 



ND 
ND 
ND 
NO 

ND 



ND 



5 1 ND-{+; 
5 NO 



= Number of samples . 

= Number of samples with detectable concentration of compound. 

^ Not detected [below detection limit which varies with compound 

but generally is in the range of 0.2-0.5 ppb]. 
= Present but not quantitated. 
= More than one of this group observed. 
= Approximate concentration 
= Actual concentration is less than this value. 



jmr 



N n fiange 



11 
11 

U 
11 



11 

11 

11 

U 

11 

11 

11 

11 

11 

11 5 

U 

11 



St. Catharines 



TWT 



Range 



NO 
ND 
ND 
ND 

ND 

ND 
ND 
ND 

ND 
ND 
NO 

ND 

ND 

N0-'«/0.4 

ND 

NO 



U ND 

11 ND 



7 

7 

7 

7 



7 



7 

7 

7 

7 



7 1 

7 

7 

7 



ND 
ND 
NO 
NO 

ND 

NO 
ND 
ND 

ND 
NO 
ND 

ND 

NO 

ND-«»0.4 

ND-[+} 

ND 

ND 
NO 



(1) Health and Welfare Canada maximum acceptable concentrations 
in drinking water. 

(2) Fort Erie sampling locations: 

Dec/74 - Oct/80 - Fort Erie boat ramp 

Nov/80 - Dec/80 - Niagara Ch-istian College 



''''' "• si^g;^;N^°::^^:j:^^j^°?,?^s'^'^ ''''' '''""'' °^^^"^° '^ '''"'° ^^^^^^ ^^ ^^'^^^^^^^ ^^^^^^ ^^^^ 



Parameter 



o^-BHC 

/3 -BHC 

Endosulphan (Thiodan) 

Carbon tetrachloride 

Dichloroethane 

Trichloroethdne 

Methylene chloride 

Trichloroethylene 

Tetrachloroethylene 

Benzene 

Tol uene 

Chlorobenzene 

Oi-ethy] ether 



Suggested 
Drinking Water 

Limits 
(;jg/l = ppb) 



Concenfation Range. 1979 & 1980 (ug/1 = pob} 



Niagara-on-the-Lake Niagara Falls St. Catharines (1980 on'y) 



0.016 (c) 
0.028 (c) 
lOa(c) 
3(a), 2^(c), 300(d) 
10(a) 
3800(b) 
2(c) 
30(a). 2i(c) 
10(a), 2(c) 
10(a), 107(c), J^(c), 100(d) 
340(b), 100(d) 
450(c), ^O(d) 
300(d) 



iiources or iniornation: 



ND -0.006 

NO 
ND -0.004 

ND 

NO 
ND-<0.001 
ND-3.0 (1/16)* 
NO-0.231 
ND -0.340 
ND-1.9 
<0. 001 -1.9 
ND-0.021 

NO 



ND-0.005 

ND 

ND 

ND 

ND 
ND-0.4 

ND-10.9 (4/16)* 
ND-0.031 
ND-0.012 
N'D-1.8 
ND-0.9 

ND 

ND 



ND-0.005 

ND 

ND 

NO 

ND 
ND-<0.001 
ND-1.5 

ND 

ND 
KD-0.4 
ND-0.5 

ND 

ND 



(a) -World Health Organization - proposed maximum acceptable concentration 
c -SUtfna^ M^T.7^f^oln\'''l " ^^j^^j^g r^^er and health suggested no adverse response level. 

^^' tharln-i^K'ir'i'!'^ ^°'! ^T^ ^^' long-term exposure with cancer prevention as the goal (less 
, .. ,, ^^^" 10 ^ chance of tumour development over human life span) 

* -" Ind1ca\'eTL,b;r^l^^^^.nl^ of Environmental Data on Organic Chemicals. Van Nostrand Re.nhold Co., 

inaicates number of samplesout of total above suggested limit. 



N.Y. 



TABLE 24. CRITERIA FOR EPA PRIORITY POLLUTANTS IN WATER 



1- The critwu if* Ihe bnt pottlble Mtimal»» ai ihc prewii i,nv. FrKjuenll* they ue not otnajned sctordrng to the luidehnei bul 
mlefied ffom olher iJsu. Relw lo th» lileraiwe lor the preclie infor-naiion. 

2. Crllern (or humin hnHh •t»o mwVed *<t1 (r), incjicalei Ihat the compou-vi li » CiUcironen, and the crileru arc jcromwnied bv 
■ Uleiime rak oi cancer ot 10 . k~ i 

1. Critera for hunMn lw«ltTi when marlim) .iih (t), tre based an the otganolrptic proprttiei of the toinpound in vawr. 

*. CiiiHn lor human health when imUbellea, tit twied on toxic prnperliei or atfuerie etfef u to human heal*. 

1. Criieria labelfeif ND indicate! no data available. 

fc. Ha compeuH) WoKcumuUfes then the crilera tor human health are determined by eipoiure to water «td an aoratc 
eonaumpiion ot fuh products. ^ 



Cenipaund 



Atenaphlhalene 

Acrolein 

AcryloutrUe 

Biniim 

Bcntnfine 

Chhirolorm 

Car bont*lr«chlor«)e 

Chlorinated Alky] Ethet» 



Aquatic Life 
Criteria for Fmhwater 
2* hr. Uai. it*Ay 

Avg. one time 



110 ug/l 

l-Z ug/l 

J» og/l 

J.IOO i«/l 
NO 

XO ug/] 
€M k«/l 



?»D ug/l 
2.7 ug/l 
WO ug/l 
7,000 ug/l 
NO 

1.200 ug/l 
1,*00 ug/l 



Cr.leria (or 
Hufnan Health 

UTKter 
Coniidcration 



O.0Im|/Kt) 
6. J ug/l 
0.W u|/l<c) 

ll.Dif/lk) 

E.t7 ■ IO-*i^llcJ 
2.1 i«/l(c) 
2.6 ug/l(d 



Office of Water 

f ivmtng and 
Slandu-di (EPA) 
Microtlche Ho. 



P82»t7!2 
PB2967U 
PB2»79I) 
PBI9MI1 
PB 29791 J 
P8292»2T 
PBZ92<2< 



fttodlcfiloroeihyletlwr 
Bii<2)di)iirailopT0pyl eUier 
Bu(chloromeIh»l)eiher 



ND 


NO 


0.«2 uf/l (c) 


P0297921 


Ml 


ND 


11,5 1^1 (c) 


PB2979II 


MO 


ND 


2.0 I 10"'i^Ue) 


PB29792I 



Oiloroftenienoa 



Chlorobeftiene 



l.i.»-Trichlor ohenieoe 
l,2.)J-reirac'iloj obenren* 
1 .2,« . >- Te tr ii: li I or oben lene 
Hexachlcvoben zerie 
Pentachlorobenzp'* 



IMOt«/l 


3.»0 i«/l 


10.0 ug/l (tl 


PB297919 


210 i«/I 


»70 ug/l 


1 3,0 ug/i (tJ 


PB2979I9 


I'O ^«/l 


!90ug/l 


17.0 ug/l 


PB2979i9 


97 ug/l 


220^/1 


17.0 gg/l 


PB2979I9 


NO 


ND 


I.I}ng/l(c) 


PB2979I9 


u<Wi 


Mug/1 


0.5US/I 


PBN79I9 



t;hiorinated Ethann 

1 ,2- Die n 1 01 oe inane 

Pent arh lof oe thane 

1 , 1 .2 ,2- Te liar h I or oelhane 

1 , 1 ■2-Tricf> lor oe inane 

l,l,l-Trichloroeil»ne 

Chlorinated Ethylcnei 
1.2.DK:hioroeIhylene 
1.1 -Dich loTMiliy line 
Tetrachlaroethy;er,e 
T rpzh lor oe t h y lene 

Chloronapht ha kne> 



).9CrO gg/1 
»tO <«/l 
170 i«/l 
)10ug/l 
>.3O0 Ug/l 



tifiug/t 
5»ug/l 
110 ug/l 
t.tOO ug/l 



l.»00 ug/l 
1.000 ug/l 

no ug/l 
no i«/i 

12.000 i«/l 



1,«00 i«/l 
1.200 ug/l 
'00 ug/i 
3,«00 Mg/I 



7.0i,«/llc) 

>JD 

l.» ug/l fcl 

2.7 ug/l (c) 
1J.7 mg/l 



2.0 i«/l Cc) 
ll.Dlfl/lW 



P829792a 
PB 297920 
PB297920 
PB297920 

Pa297920 



PU 2921.30 
PBI^UKi 

pa292'») 

Pa.I9!4t3 



1 -Cf> loronaphchalene 
T e rrachlorma nh ttia lene 
PenijT-iio'oiuyitr.Siec..' 

rwii-.-v— JIM' 'j..^.. 



ND 



67 ug/l 
NO 



J-' US/I 


PB292'i26 


l.i^/1 


I>B232'I26 


* ' ■! '1 


> V'/'-y 



.-■..:-ipf«n3B 

2-Cn1wopheruj 

3-Chlorophe'x)1 
"-Cftlorophe.Toi 
i.'-Hirhlorosheiiol 
;. l-Diini*q.prienot 
2 .*-0.t hluroiAenoi 
Peniaclilotapiienai 
2.«,5-TrKAioropheool 
2,li,6-Trich(orophenol 
2.i,«,6-Teira chiof optieno I 



60 ug'i 
•JO 

■•iifl/l 
0-*l«/l 

^D 

NO 

6-2 ug/i 
ND 

"ug/l 
ND 



l»Oug/( 

ND 

l»0 ,;g/l 

1 1 ug/l 
NO 
ND 
lOO.ig/i 

\o 

150 ug/l 
NO 



0.3 ug/l (li 
'0.0 ugyi (I) 
>0.0 ug/l (i) 
0, > ug/l (t) 

J.Oug/ni( 

3-0 ug/l (il 
l»Oug/i 
1 0.0 ug/l (il 

Jooi^/ni) 

26J ug/l 



PB292ii2g 
Pa296790 
P02W;»0 
PB292i.)l 
PB79*790 
PB296790 
PB292039 
Pe296790 
PB296790 
PB29t790 



FROM: G.S. 



OrV^^^^^^^Zi^ ^°^'-ants Stat. Repo.t 
Ontario Ministry of the Environment, 76 pp. 



TABLE 24. CONT'D 



CaHViuntf 



AqMtic Lilr 
Criteru lor Fmhwilcr 
n Hr. Utn- M any 

Aii|. on* lime 



CrIWTM tor 

Humw >lra1lh 

Undfr 
Coniidcrition 



Ollka of Valcr 
Plwiinc and 

Mitrqdche No. 



1 ,2 -OicmorotwJtrw 
I ,t-D«ntBroMiutne 
[>!■:■< iMSbinlKltrK 



Mt«/I 


Wut'l 


JM«S/I 


PB?»I*» 


JIOus/l 


raouf/i 


IKItVl 


ra»»n 


l«<«/J 


xm^i 


2Vix%l\ 


PBI9Z»« 


NO 


IW 


1.69 > Ic't^/Kcl 


KBWtJSi 



L J-OKnkvLjpia(Hnc 
l.i-DKhlcirapcoi)*™' 
[ I >- Oich lor opropAne 
I J- OKft^oraprsficne 

!.ft-Oun«thyl[yvfBl 

Dini Irotoluwil 

Z,«-[MniVololii«v 
I,}-OMUlroiolu>rw 

1 ,2 -Cnfi><tnf ttfOlt line 
Ethyl IWn«w 
FluofiniliBne 



910 i«/l 

MOO>«/l 

IIU|/J 



I.IOOug/l 
1 1 ,000 ug/l 

Ifrlf/I 



101 ur/I 
I03>«/1 
ZOluf/I 
O.iJ us/1 



PB29tr« 

PBI«7M 



tMi«/l 


l,«IOuc/l 


7W ub/I (c) 


ra2W79* 


Unt/l 


27t«» 


NO 


pe»t79« 


irt«/i 


Ui«/I 


0.» t«/l (c) 


e^rwii 


m 


NO 


l.lmg/l 


PB2W7t* 


i»i«/i 


M0u|/1 


I00i«/l 


ran;*)] 



•■Be omofiwi r ipfenif ke Iher 



Uu|/1 



it.em/1 



HttoiTMtNuig 



CKloromctlunc 


rjwout'i 




1.0,^1 


PB39t797 


ftrwiwdtchlorwTwthHn* 


* " 


NO 


I.Oi^rt 


Pftl«797 


Dronvnwthwi* 


M(«A 


)20i«/l 


2.0u|/l 


ra»«797 


Dithiorodi f luoronw ctun* 


NO 


ND 


),000i%/l 


PB2M797 


Dlcfildtofnirihan* 


•,000 1^1 


9.000.^1 


2.0 t«/l 


PRI»*7»7 


Tr 4bramorn«thw 


MOi«/l 


1,900 i«/l 


1.0i«/l 


PB294797 


Tr Ichlorof lueronvthM 


ND 


NO 


12 ,000 u|/l 


PB296797 


He ■•chlai oelhira 


«)««/l 


■ •Oi«JI 


].9 i«/l Ic) 


re 297920 


Heucn kyobu ladient 


ND 


m 


D.rT 14/1 (cl 


PB29J»» 


Httactxiarocyc lopcniadton* 


0.19 t«/l 


;.Oi«/i 


1.0t«/t(t) 


P1t292«M 


bophorOM 


2,100 u(/l 


«.7« i«/< 


■Mub/I 


pe:9«79S 


NapMtwknt 


NO 


ND 


Hluf/I 


reZ9«7t( 


NMrobcnnrv 


*UU|/I 


1,100 u(/l 


10 i«/i (!) 


ra29U0l 


Niittnaminct 


ND 


NO 


0.01t u(/l (d 


ra292«Jl 












2-Nltrophcnal 


2.roo i«/i 


^200<«/l 


ND 


ra29«S02 


'•-Nllrophcnoli 


2*0u|/l 


>Mt«/l 


NO 


PBZ96I02 


Z.t-DuuU'ap'wnDL 


7»m/i 


ltOt«/l 


a.ti«/i 


PD29«ia2 


l,*,«-rrntTaffvn>l 


l,WOi«/J 


>.M>O^I 


10.0 i«/i 


mnwii 


2,*- Dmj 1ro-6-mf ihy l^fivnol 


Vi^l 


IM^l 


>>■*'«/< 


ynnt*'!/ 


PolynucJev Ajcvnaik: Hytbocartiavii 


HD 


ND 


97 « 10 '.i(/l(.» 


Ht/9/'/A 


lu t CkUlJ 










PDl)R:ntariniW<) BtpAmyli 


0.001 ) i«/l 


f.a m/i 


2,* ■ 10"* .i|fl (e( 


P(i«Mrii 


U*a CUM) 










PiMMl 


WOi«/l 


).*00t«/l 


l.0u(/lli) 


PB79t7»7 


Phthalstc Eton 










[)i( thy [ph thai* M 


NO 


NO 


Mfng/I 


ra29U0a 


Dim* iriy lp^ Hula ic 


NP 


ND 


IW m|/l 


P629M09 


OibutrlpiiitvaUi* 


NO 


NO 


img/l 


pb;9um 


Drflttlhr tw ly Ipliltiala ■• 


ND 


ND 


lO-nt/l 


PBI9M0* 


J. J^ ,1- TMrachmdi<nni».^DIakt 


ND 


ND 


• -SJ I 10'' ug/l ICl 


PB29!«*2 


Tohmw 


2,W0 i«/l 


1,100 i«/l 


|].*m|/l 


ra294S0) 


ViXfl CMoridc 


NO 


ND 


)|7.«/l(c) 


PB7»7a«4 



FROM: G.S. Hendry (1981). Priority Pollutants Status Report 
OTC Rept;8103; Project :GH8101 
Ontario Ministry of the Environment, 76 pp. 



TABLF 25. ONTARIO MUNICIPAL S INDUSTRIAL TRACE CONTAMINANT LOADINGS (Kg/day) 
TO THE NIAGARA RIVER AND ITS TRIBUTARIES. 



:i) 





Municipal 


Industrial 


Municipal 


Industrial 


Total , Munic. 


Parameter 


Direct 


Direct 


Indirect 


Indirect 


& Industrial 


Aluiiiinuf" 


3.616 


60.118 


285.112 


423.793 


772.639 


Arsenic 


<0.U3 


<0.080 


<1.212 


<0.935 


< 2.340 


Cddnhum 


0.C45 


< 0.024 


0.239 


< 0.306 


0.614 


Calcium 


- 


261.573 


- 


4890.161 


'\.5151.734 


Chromium 


0.068 


<0.080 


2.666 


<23.6]2 


< 26.426 


Cyanide 


0.113 


<0.158 


<1.212 


<1.416 


< 2.899 


Copper 


0.158 


<0.126 


2.818 


<1.271 


<4.373 


Iron 


45.300 


6.137 


6b4.53I 


413.007 


1127.875 


Lead 


ND 


< 0.950 


ND 


< 4.793 


<5.743 


Magnesium 


- 


62.191 


- 


1049.853 


^.1112. 044 


Manganese 


- 


0.121 


- 


10.039 


MO. 160 


Mercury 


0.00C7 


< 0.0003 


0.026 


<0.011 


< . 038 


Molybdenum 


- 


<0.n9 


- 


< 3.483 


< 3 . 602 


Nickel 


0.124 


< 0.238 


4.333 


< 10.048 


< 14.743 


Zinc 


1.808 


<0.218 


11.175 


<3.418 


< 16.619 


Phenols 


0.158 


■vJS.OOS 


1.099 


•^0.078 


<1.343 


2,4,C-Trich]orophenol 


0.0001 


ND 


ND 


ND 


0.0001 


Pentachlorophenol 


0.C14 


ND 


ND 


0.005 


0.019 


PCB5. total 


ND 


ND 


0.0048 


0.0000/ 


. 00487 


Dieldrin 


0.00002 


ND 


- 


ND 


0.00002 


a-6HC 


. 00003 


0.00002 


- 


0.0008 


. 00085 


tt-BHC 


0.00001 


ND 


- 


ND 


0.00001 


Lindane (^-BHC) 


ND 


ND 


- 


0.0021 


0.00210 


Hexachlorobenzene 


0.00001 


ND 


0.0016 


0.00007 


0.00168 


Carbon tetrachloride 


ND 


NO 


ND 


ND 


NO 


Bromof orm 


ND 


0.000006 


ND 


0.00013 


0.0001 


Chloroform 


0.010 


< 0.0009 


0.191 


0.250 


<0.452 


Ch 1 orod i broniometha ne 


ND 


0.00009 


ND 


<0.008 


< 0.008 


Dichlorobromome thane 


ND 


0.0002 


ND 


< . 028 


< 0.028 


1 ,1-DithIoroethane 


ND 


0.0003 


0.010 


0.003 


0.013 


1 ,2-Dichloroethane 


ND 


ND 


ND 


ND 


ND 


1,1, ]-Tr1chloroethane 


0.009 


0.C016 


0.083 


0.068 


0.162 


I.S. 1 ,3-Dichlorobutane 


ND 


ND 


ND 


NO 


NO 


1 ,2-Dichloropropane 


ND 


ND 


ND 


0.0006 


0.C006 


Methylene chloride 


0.133 


0.008 


2.102 


3.736 


5.979 


Trichloroethylene 


0.001 


0.0007 


0.811 


•\.1.100 


M.913 


Tetrachloroethylene 


0.025 


0.000006 


0.430 


<0.C06 


<0.461 


Benzene 


0.018 


O.POOl 


0.356 


0.209 


0.583 


Ethyl benzene 


0.057 


. 000006 


0.056 


< 0.004 


<0.I17 


Toluene 


•vO.103 


0.00002 


0.338 


< 0.044 


<0.465 


m- Xylene 


0.097 


< 0.00008 


0.190 


<0.014 


< 0.301 


0- or p-Xylene 


0.090 


0.000006 


0.141 


< 0.008 


< 0.239 


Chlorobenzene 


< 0.001 


ND 


< 0.004 


0.C02 


< 0.007 



(1) Results of preliminary survey conducted January 26 - February 24, 1981. 
-each effluent sample a 3-part grab composite for i day. 

ND = Not aetpcted (below detection limit). 

- = No data avai lable. 

-v - Loaninc value is approximate due to difficulties in analytical quantification of effluent ^amplei-.) . 

< ^ Loading value is less than that reported due to only trace concentrations bcifKj detected in 'Axne effluent s.nnples 
these were assigned a value equivalent to detectior. limit for calculation purposes. 



TABLE 26. NIAGARA FALLS. N.Y. WASTEWATER TREATMENT PLANT TRACE CONTAMINANTS LOADS.* 

(kg/day) 



Parameter 



Aluminum 78.599 

Arsenic < 2.267 

Cadmium < 0.453 

Chromium 3.023 

Cobalt < 2.267 

Copper 13.604 

Cyanide, total 9.825 

Iron 92.958 

Lead 6.802 

Mercury < 0.045 

Nickel 7.558 

Selenium .' < 2.267 

Tin 1.512 

Zinc 8.313 

Phenols ' 103.639 

Acetone < 0.227 

Carbon tetrachloride 3.552 

Bromoform NO 

Chlorofonn 6.122 

Chi orod i bromomet ha ne ND 
or 1,1,2-Trichloroethane 

Dichlorobromomethane ND 

Dichlorome thane 7.709 

1,2-Dichloroethane ND 

1 ,1 , 1 -Trie hi oroe thane 0.680 

Trichlorofluoromethane 0.227 
or 1 ,1-Dichloroethylene 

Trans-1 ,2-Dichloroethylene 8.389 

Trichl oroe thy lene 9.145 

Tetrachloroethylene or 6.726 
1,1, 2. 2-Tetrachl oroe thane 

Trans-1 ,3-Dichloropropene 0.453 

Benzene or 6.651 
Cis-1 ,3-Dichloropropene 

Ethyl benzene 0.302 

Toluene 3.325 

Chlorobenzene 2.494 

Tetrahydrof uran 415. 668 



ND = Not detected {below detection limit) 

* = Based on Environment Canada sampling and analysis of effluent prior 
to chlorination (24 hr. composites, May 5-7/81). Loadings calculated 
assuming discharge flow of 226.73 x lO^m^/day (49.9 x IQo Imperial 
gal ./day) . 



< 



= Loading value is less than that reported due to only trace 
concentrations being detected in some effluent samples - 
these were assigned a value equivalent to detection limit for 
calculation purposes. 



TABLE 27. HOOKER CHEMICALS AND PLASTICS CORP. /NIAGARA FALLS PLANT 

TRACE CONTAMINANT LOADS 
1979 Average 
(kg/day) 



Trichloroethylene 6.7 

Tetrachloroethylene 3.7 

Toluene 3.3 

Chi orobenzotri fluorides 19.2 

Monochlorobenzene 1 .2 

Dichlorobenzene 1 .7 

Chlorotoluenes 23.9 

Dichlorotoluenes 1 .6 

Trichlorobenzenes 2.5 

Tetrachlorobenzenes 3.2 

Hexachlorocyclopentadiene 1 .1 



Adapted From: The Ravaged River. Toxic Chemicals in the Niagara. 

The New York Public Interest Research Group, Inc., 1981 



TABLE 28. ^f^^^^^" ^l '°t3l Of,t.'rio Point- Source and r.'iagjra Falls. H.-. Waste^dter Treati«ent Plant Inputs to the Niaoara River witn 
River Loads nenved from Ambient Monitorinq at Fort Erie and Niagara-on-the-t ake. =it<iy<jrd Kiver wnn 



Parameter 



Aluminum 

Arsenic 

CadmiufT 

Chroniium 

Cyanide 

Copper 

Iron 

Lead 

''ercury 

Nickel 

Zinc 

Phenol s 

PC8s, total 

Dielttrin 

"(-BHC 

Lindane (/-BHC) 

HexachJorobenicne 

Chlorofonn 
Chlorodibromomethane 

DichlorobromoiTiethane 

1,1,1-Trichloroethane 

Methylene chloride 

Trichloroethylene 

Tetrachloroothylene 

Benzene 

Toluene 

m- Xylene 

o- or p-Xylene 



concentration 



Fort Erie f 1' 



mean 19PD 

load 

kg/day 



^iiaqara-on-the-: ake [Z] 
mean W80 mean 19S0 

concentration load 

^19/1 kg/uay 



*0.5 (<1) 

0.0 (N[i) 

0.00143 
G. 00200 

o.cnoH3 

0.0 (NH) 

0.290 

0.C20 
0.020 
0.0 (ND) 
0.440 

coin 

0.0 (ND) 

0.180 

0.022 
^0 . 00005 
■vO . OOOOS 



2fl8.1P.6 

n.o 

0.710 
0.993 
0.071 
0.0 

H3.94e 
9.927 
9.927 
0.0 

218.404 

4.9f-4 

0.0 

89.347 

11.030 

-vO.O^S 

-^0.025 



164. ngi 


CU2R.R22 


C.7/6 


3E3.418 


0.107 


52.734 


12.292 


&077.332 


* 5 !<10) 


2472.06L. 


1.867 


923-070 


165.104 


81629. C63 


1.600 


791.062 


0.103 


50.925 


•10 (<2C) 


4044. uc 


* 5 {<iO] 


2472. cee 


0.625 


309. nof. 


0.005 


2.472 


n . 00POI 


0.020 


0.0029 


1.433 


p.nno3 


0.148 


0.0001 


n.i9a 


0.37S 


186. 690 


0.027 


13.349 


0.029 


14.338 


0.033 


16.316 


0.636 


314.446 


0.013 


6.427 


0.007 


3.461 


n.220 


108.771 


n.nii7 


28.182 


0.029 


14. 33a 


0.013 


6.427 



Total Ontario Hiinicipal 

t, Industri.tl Loartinq (3] 



kg/day 



% of Niagara- 
on-the-Lake 



772. C39 

<2.340 

0.614 

<25.426 

<2.t;99 

<4.373 

1127.875 

<5.743 

<0.038 

<14.743 

<1C.619 

<1.3'13 

0.00487 



0.95 
<0.61 

1.16 
<0.4d 
<0.12 
-<0.47 

1.38 
<0.73 
<0.C7 

<o.:o 

<0.67 

<0,43 

0.20 



0.00002 


0.10 


0. 0008 5 


0.06 


0.00210 


1.42 


0.001 68 


0.04 


<0.452 


<0.24 


<0.Q08 


-«0.06 


< 0.028 


<0.20 


0.162 


0.99 


5.979 


1.90 


■xi.gn 


•V29.7C 


<0.46I 


<13.32 


0.583 


0.54 


<0.485 


<1.7: 


<0.301 


<2.10 


<n.239 


<3.72 



Niagara Falls, N.y. Wastewater 
Treatment Plant Loading (41 



kg/day 



% of Niagara- 
on-the-Lake 



?8.599 

<2.257 

< 0.453 

3.t;23 

9.825 

13.604 

92.958 

6.802 

<0.045 

7.058 

8.313 

103.^39 



6.122 

0.0 (NO] 
0.0 (NO) 

o.tao 

9.145 
6.726 

6.651 
3.325 



0.10 

<0.59 

<0.86 

0.05 

>0.40 

1.47 

0.11 

0.86 

<0.G9 

*0.15 

>0.34 

33.5 



3.23 
0.0 
0.0 
4.17 

142.00 

194.00 

6.11 

11.80 



ND = 'lot detected {telow detection limit). 

- = No data available. 

•^ = Loading value is approxinate due to difficulties in analytical quantification of effluent saripie(s). 

< - Loading value is les? than that reported due to on y trace concentrations being detected in some effluent samples - 
these were assigned a value equivalent to detection :tiT!it for calculation purposes. 

All samples below detection limit (indicated in hrackets). - assigned half of detection limit for calculation purposes, 
PCBs, organcchlorine resticides and volatile organ-:cs loads obtained from Fnvironment Ontario analyses of raw (river) 
water samples taken at Fort Cric boat ramp (Jan. -Oct. 780} . Phenols load derived from surface water 

samples taken during i5£P along Range 37.7. Loadings based on river flow of 202,800 ftVsec. 

PCBs, organochlorine cesticides and volatile organics loads obtained from Environment Ontario analyses of ra^ water 
samples taken at Niac3--a-on-the-l ake water treatment plant intake (Jan. -Dec .780) . F'etals and phenol= loads derived 
from surface water sa-.~ies taken during 1980 along Range 1.3. Loadings based on river flow of 202,000 ftVsec. 
Based on Environment .-r^tario municipal and industrial outfalls survey (Jan. 26-Feb. 24/81) . 

Based on Environment Canada sampling and analysis of effluent prior to chlorlnation (24 hr composites May 5-7/81) 
Loadings calculated assuming discharge flow of 226.73 x 10 m-'/day (49.9 x 10^ Imperial gal. /day). 



* 
(1) 

(2) 

'3) 
(4) 



TD 

227 

.N5 

057 

1981 



5 6 37 



